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Abstract 
Nowadays the possibility of being ubiquitous connected generates new patterns in the 
relation between people and the built environment. This research seeks to investigate how 
the widespread use of smartphones frames people’s perception, behaviour and interaction 
with public spaces and create new forms of urban dynamics in the Smart Cities era. In this 
context, we compared the different social groups (tourists, temporary and permanent 
residents) that inhabit the city. Adopting traditional methods of field observation and 
combining them with surveys and interviews we have extended and improved existing 
methodologies, generating a singular comprehensive dataset, consisting of more than 5000 
observations. The analysis of all collected data provided insightful outcomes both at street 
level and from the users’ point of view. The results evince that behavioural patterns on the 
use of technology in public spaces are tightly linked to the social group each person belongs 
to and to the relation each one has to a place. Despite the infinite possibilities of being online, 
mediated perception do not replace the intangible value of face-to-face relations. 
 
Key-words 
Smart cities, perception, public space, urban space, urban environment, technology, spatial 
analysis, tourism, collaborative, ubiquitous computing, geo-localization, data visualization and 
urban dynamics. 
 
  
 
 
 
Resum 
En la actualitat, la possibilitat d’estar connectat a Internet de forma ubiqua, transforma la 
relació entre les persones i el seu entorn, generant nous patrons de comportament. En el 
present treball investiguem com les persones interactuen amb l’espai públic i com les noves 
tecnologies mòbils i “intel·ligents” afecten les pràctiques socials i la forma amb que les 
persones es relacionen i perceben el seu entorn en les anomenades smart cities. En aquest 
context, comparem els diferents grups socials (turistes, residents temporals i permanents) 
que habiten la ciutat. Utilitzant mètodes tradicionals d’observació de camp i combinant-los 
amb enquestes i qüestionaris, aquesta investigació amplia i perfecciona les metodologies 
existents, generant una base de dades única i extensa, amb més de 5 mil observacions. 
L’Anàlisi del conjunt de dades captades va aportà resultats rellevants tant en quan es refereix 
a les observacions directes al nivell del carrer, com des del punt de vista dels residents. Els 
resultats evidencien que els patrons d’ús de tecnologia en els espais públics estan fortament 
relacionats amb el grup social al qual pertany cada individu i amb la relació que aquest 
individu te amb un determinant lloc. Malgrat les infinites possibilitats que suposa estar 
connectat, les percepcions intervingudes no substitueixen el valor intangible de les relacions 
cara a cara.  
 
Paraules Clau 
Ciutats intel·ligents, percepció, espai públic, entorn urbà, tecnologia, anàlisi especial, turisme, 
col·laboratiu, computació ubiqua (ubicomp), geo-localització, visualització de dades i 
dinàmiques urbanes. 
  
 
 
 
Resumen 
Actualmente, la posibilidad de estar conectado a Internet de forma ubicua, transforma la 
relación entre las personas y su entorno, generando nuevos patrones de comportamiento. En 
el presente trabajo investigamos como las personas interactúan con el espacio publico y 
como las nuevas tecnologías móviles e "inteligentes" afectan las practicas sociales y la forma 
como las personas se relacionan y perciben su entorno en las llamadas smart cities. En este 
contexto, comparamos los diferentes grupos sociales (turistas, residentes temporales y 
permanentes) que habitan la ciudad. Utilizando métodos tradicionales de observación de 
campo y combinándolos con encuestas y cuestionarios, esta investigación extiende y 
perfecciona las metodologías existentes, generando una base de datos única y extensa, con 
más de 5 mil observaciones. El análisis del conjunto de datos colectados aportó relevantes 
resultados tanto en lo que se refiere a las observaciones directas al nivel de la calle, como 
desde el punto de vista de los residentes. Los resultados evidencian que los patrones de uso 
de tecnología en espacios públicos están fuertemente relacionados con el grupo social al 
cual pertenece cada individuo y con la relación que este individuo tiene con determinado 
lugar. Pese a las infinitas posibilidades que supone estar conectado, las percepciones 
mediadas por la tecnología no reemplazan el valor intangible de las relaciones cara a cara. 
 
Palabras Clave 
Ciudades inteligentes, percepción, espacio publico, entorno urbano, tecnología, análisis 
especial, turismo, colaborativo, computación ubicua (ubicomp), geolocalización visualización 
de datos y dinámicas urbanas. 
  
 
 
 
Resumo 
Atualmente, a possibilidade de estar ubiquamente conectado a internet gera novos padrões 
na relação entre as pessoas e o ambiente construído. Esta pesquisa visa investigar como as 
pessoas interagem com o espaço publico e como as novas tecnologias moveis e 
“inteligentes” afetam as práticas sociais e a maneira como as pessoas se relacionam e 
percebem o seu entorno nas chamadas Smart Cities. Neste contexto, comparamos os 
diferentes grupos sociais (turistas, residentes temporários e permanentes) que habitam a 
cidade. Utilizando métodos tradicionais de observação de campo e combinando estes com 
pesquisas e questionários, este trabalho estendeu e ampliou as metodologias existentes, 
gerando uma base de dados singular e abrangente, composta por mais de 5 mil registros. A 
análise dos dados coletados permitiu obter resultados relevantes tanto no que diz respeito as 
observações ao nível da rua, quanto do ponto de vista dos usuários. Estes resultados 
evidenciam que os padrões comportamentais no uso da tecnologia em espaços públicos 
estão intimamente ligados ao grupo social ao qual cada pessoa pertence, assim como à 
relação que cada individuo tem com um determinado lugar. Apesar das infinitas 
possibilidades de se estar online, a percepção mediada não substitui o valor intangível das 
relações cara-a-cara. 
 
Palavras-chave 
Cidades inteligentes, percepção, espaço publico, entorno urbano, tecnologia, análise 
espacial, turismo, colaborativo, computação ubíqua, geolocalização, visualização de dados e 
dinâmicas urbanas. 
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1 Introduction 
According to the United Nations, the world’s population is increasingly concentrated in urban 
settlements. The world has urbanized rapidly since 1950 and projections indicate that it will 
continue to urbanize in the coming decades. Since 2007 more than 50 per cent of the world’s 
population lives in urban areas, a proportion that is expected to increase to 66 per cent by 
2050 (United Nations World Urbanization Prospects, 2014).  
Researchers in the fields of urban planning and physiology have historically investigated 
about perception and how people experience, perceive and navigate the urban landscape, 
generating mental maps of their spatial surroundings. One of the most influential studies to 
the field of city planning was an empirical research done by Kevin Lynch in the 60’s which can 
be seen in his book The Image of the City (1960). After him many other researchers from 
different disciplines have studied this topic.  
However, with the advent of internet, and now, with the widespread use of mobile devices 
(mobile smart phones, tablets, etc.), the possibility of being constantly “connected” is affecting 
and changing the way people interact and relate with the environment, and finally altering the 
city itself, reshaping the built environment. Cities around the world are being instrumented 
with digital devices and infrastructure (such as sensors, cameras, …) that generate loads of 
data and enable real-time analysis of city life. Given that the research scope needs to be 
updated, further studies tried to incorporate some technology to the classical analysis.  
Those changes affect not only cities dwellers but the way individuals experience places 
anywhere. Residents and non-residents have a complete different perception of the city as 
well as different needs. Inhabitants usually will look for services, specialized products that 
they don’t know where to find, plan how to get easily to a place where they have never been 
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before or look for car parking. Tourists, considering that they don’t know the place, depend 
more on maps, directions, indications and recommendations. Nowadays is very usual that 
people plan trips based on other peoples’ experience. There is no need of going to a tourist 
agency anymore. Anyone can book a flight or a train ticket from a smart phone, search for 
hotels and restaurants online and see photos, reviews and loads of detailed information 
generated by someone that has been there before using web services such as TripAdvisor. 
You can precisely check an address using Google Maps and the way to go from one place to 
the other using functions such as a route planner for traveling by foot, car or with public 
transport and even foresee the places through Street View perspectives. Online platforms 
allow people that don’t know each other but have the same interests to collaborate and get 
together to share information on specific topics. Social participation is today a growing 
phenomenon driven by new technologies. 
Given to its character, Barcelona is a very good place to observe those kinds of phenomena 
and to compare residents’ and tourists’ dynamics. The City Council is putting a lot of effort 
into making Barcelona a Smart City, providing many services that already use new 
technologies in order to improve citizens’ and visitors’ experience in the city. Taking it as a 
case study, we decided to focus in El Born area due to its rich mix of local life and touristic 
activities and its urban qualities.  
In this research, we have analysed the use of public spaces in El Born in Barcelona and how 
mobile technology affects the way people perceive and relate to the city. In order to achieve 
this understanding, we generated a brief virtual profile of the neighbourhood simultaneously 
to an exhaustive field research. Adopting traditional methods of observation and combining 
them with surveys and interviews we have extended and improved existing methodologies to 
meet our own goal. From the outcomes of the field research, we developed a comprehensive 
dataset, consisting of more than 5000 entries about how people use mobile phones in public 
spaces. Finally, a deep analysis of all collected data was done, providing insightful results, 
encompassing physical, social and virtual characteristics of El Born. 
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1.1 Main Objective 
Investigate how inhabitants relate with and perceive public spaces and how do mobile and 
smart technologies are changing social practices and the way people interact with places in 
Smart Cities, comparing the different social groups (tourists, temporary and residents). 
 
1.2 Specific Objectives 
- Analyse the use and perception of public spaces from the users’ point of view and identify 
how new mobile technologies are transforming the relation between people and the built 
environment taking as a case study El Born area in the city of Barcelona. 
- Get an understanding of how mobile technologies frame people’s behaviour and interaction 
with public spaces creating new forms of urban dynamics. 
- Identify if smart phones are immersive tools that allow people to have a better 
understanding of their surroundings or if it is rather an element of distraction that distances 
people from reality. Detect if it enhances or restrains uses and social behaviour, as well as 
the contact between people and places. 
- Quantify how depended of mobile and location based technologies people have become 
and how (much) they trust and rely on online tools. 
- Reveal where are the people that walk around staring at their smartphones. 
- Recognize if there are similarities or differences in the behaviour of people from diverse 
social groups (tourists, temporary and residents) that inhabit the city.  
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2 Theoretical Framework 
Planning spatial domains has always been the fundamental assignment of architects and 
urban planners. Every change in these spheres would directly affect their work and must be 
taken into account. 
Different methodologies have been used to describe cities and dwellers’ relations with the 
built environment.  
 
Perception 
As a result of an empirical study carried out in the 60’s by Kevin Lynch (Lynch, 1960), where 
he analysed and identified how people observe, perceive and displace in the urban space, 
based on interviews and mental maps of inhabitants of three cities of the United States, he 
pointed out five key urban elements whereby people describe and understand the city space, 
creating mental maps: 
- paths, the streets, sidewalks, trails, and other channels in which people travel; 
- edges, perceived boundaries such as walls, buildings, and shorelines; 
- districts, relatively large sections of the city distinguished by some identity or 
character; 
- nodes, focal points, intersections or loci; 
- landmarks, readily identifiable objects which serve as external reference points. 
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In other words, these are physical elements that configurate ways and networks and allow 
people to imagine and perform physical displacements and establish relations with the built 
environment.  
Besides identifying these five elements, the author studied the mental image of that city which 
is held by its inhabitants. He used and defined the term legibility as “the visual quality, the 
apparent clarity or legibility of the cityscape.” That, for him, meant the easiness with which its 
parts can be recognized and organized into a coherent pattern. 
Lynch highlights that the need to recognize a pattern is determinant considering that today a 
distinctive, legible environment gives way to security and to intensity of human experience 
inside the city. 
The concepts described in Lynch’s book, The Image of the City (1960) were widely spread 
and influenced many studies in urban planning and in environmental psychology. 
One decade later, in the 70’s, Stanley Milgram, a world renowned American social 
psychologist, carried out a similar experiment in Paris followed by other cities. He wanted to 
understand the mental models of cities; so he asked Parisians to make hand-drawn maps 
that represented their versions of the city. The maps were combined to identify 
understandable and recognizable parts of the city (Milgram, S.; Jodelet, D.,1976). 
Lynch and Milgram showed that people’s mental maps of cities differ from, and go beyond, 
the actual physical layout of cities (F. Bentley, 2012). 
 
Cognitive Maps 
Alternative concepts on how we acquire, process, store and use information about the 
environment were studied. Cognitive maps were first defined by the psychologist Edward C. 
Tolman (1948), as the way people think on and about space and how this influences their 
everyday behaviour. (Gieseking, 2013). In the early 70’s, Roger M. Downs and David Stea 
defined cognitive maps as below: 
“We offer a formal definition: cognitive mapping is a process composed of a series of 
psychological transformations by which an individual acquires, codes, stores, recalls 
and decodes information about the relative locations and attributes of phenomena in 
his everyday spatial environment.” (Downs, R. M.; Stea, D., 1973) 
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In what refers to cognitive maps and spatial behaviour they wanted to reinforce the idea that a 
cognitive map is not necessarily a ‘map’ and that spatial information could be represented in 
infinite ways. They can be complex and at the same time very selective, a conceptual and 
abstract representation that do not reply a cartographic map. Cognitive mapping is a research 
tool that can be used to learn about people's knowledge of places. 
 
Smart City 
With the present wide use of the term “Smart City”, cities around the world claim to be Smart 
even without defining its meaning. Beyond the idea of a high-tech city, based only in IT 
infrastructures, and having technology, sensors and automate systems as a solution to any 
kind of problem, the real smart city should be based on using networked infrastructures in 
order to generate social, cultural, economic and environmental development (Hollands, 
2008). Although this term is quite new, the idea behind it comes from an evolution of past 
agendas, incorporating technology as a support to solve urban problems in a more efficient 
way, but not being the solution itself. The Smart City concept provides an innovative and 
alternative approach to urban planning concerning sustainability issues. With the purpose of 
transforming urban areas in better places for living, smart cities embody social and 
environmental capital through the intelligent use of new technologies. (Deakin and Al Waer, 
2012). 
“First and foremost, progressive smart cities must seriously start with people and the 
human capital side of the equation, rather than blindly believing that IT itself can 
automatically transform and improve cities.” (Hollands, 2008) 
For the author, the great value of a technology is the way people use it as communication 
tool, empowering the development of communities, culture and economy. 
One of the most valuable and powerful aspects of new smart technologies is that it allows an 
inversion in the roles. We don’t have anymore to wait for authorities to solve issues, we can 
rather participate and define (or redefine) our needs, generating, sharing and spreading 
information. Dwellers in a city must be active actors and take part in reshaping its future. 
“‘Smart cities’ is a term that has gained attraction in academia, business and 
government to describe cities that, on the one hand, are increasingly composed of 
and monitored by pervasive and ubiquitous computing and, on the other, whose 
economy and governance is being driven by innovation, creativity and 
entrepreneurship, enacted by smart people.” (Kitchin, R., 2013). 
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According to the European Innovation Partnership on Smart Cities and Communities - 
Strategic Implementation Plan (2013) definition, 
“Smart cities should be regarded as systems of people interacting with and using 
flows of energy, materials, services and financing to catalyse sustainable economic 
development, resilience, and high quality of life; these flows and interactions become 
smart through making strategic use of information and communication infrastructure 
and services in a process of transparent urban planning and management that is 
responsive to the social and economic needs of society” 
While technology continues moving away, the use of midia to shorten physical distances, we 
continue gathering in places that are especially relevant for us. Thus, the most intelligent 
places are those who manage to combine the best of both worlds: physical and digital 
(Walters, 2011) 
In this study we are going to focus on the human capital, the power and knowledge we can 
get from “smart citizens” and its collective wisdom rather than in the technological 
infrastructure. 
 
Barcelona as a Smart City - Case study 
The Barcelona City Council describes Smart City as “a new concept defining a city that works 
to improve the quality of its citizens' lives by guaranteeing sustainable social, economic and 
urban development. A smart city is based on the use and modernisation of new information 
and communication technologies (ICT) to provide more efficient management of the city's 
services and resources”. The city is considered to be the top smart city in Spain, thanks to its 
urban transformation, a long-term transversal strategy. Being pioneer in terms of 
implementing the idea of the Smart City, it has a clear vision of what kind of city it wants to 
become: self-sufficient, with productive neighbourhoods, living at a human speed and 
producing zero emissions. This vision seeks to ensure a better life quality to its residents 
through the use and integration of technology and offering an efficient management of the 
city's services and resources as well as facilitating the interaction of its citizens with its 
administration (http://smartcity.bcn.cat/en - last accessed July 2015). 
In what concerns to Smart City, the municipality has defined nine areas: Public and social 
services; Environment; Mobility; Companies and Business; Research and Innovation; 
Communication; Infrastructure; Tourism and Citizen Cooperation, offering a variety of online 
services and apps related with different aspects of the city (services, touristic information,…). 
The City Council has a Services and Procedures Portal so that procedures for municipal 
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services can be carried out online. The idea is to make local government more flexible and 
accessible and, in that way, improve people's wellbeing and quality of life. 
 
El Born 
As a case study El Born area in the city of Barcelona was chosen given that its urban fabric 
offers a rich combination of uses and users. This area is part of the Sant Pere, Santa 
Caterina i la Ribera neighbourhood, included in the old town district Ciutat Vella. This is a 
lively area that combines a variety of uses and users, where an intense touristic activity and a 
genuine “vida de barrio” (local life) takes place. Its streets are mainly pedestrian and its urban 
fabric is full of small squares which are permanence and interaction places generating an 
intense use of public spaces. 
 
Figure 1: Sant Pere, Santa Caterina i la Ribera - location and demographic data 
Source demographic data: Statistics Department of Barcelona City Council, 2013  
Given that the research focus is to study the perception of public spaces in smart cities, this 
area offers a rich aggregation of urban dynamics, been the ideal place to analyse and 
compare how residents and non-residents, use, interact and share the public space. 
“Hardware” equipment, such as urban-signalling, showing directions and walk routes, pointing 
out main attractions, helps citizens and visitors to find their way in the area. There are around 
twenty Barcelona WiFi , a free WiFi service provided by the City Council, access points. 
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3 State of the Art 
The research reviewed, in the previous chapter, are representative studies about city 
perception and mental maps. Here we will explore examples where technology is introduced 
in the study of city perception. Likewise we recall some definitions of cities as a hybrid 
between physical and virtual spheres and present two empirical studies on public spaces 
satisfaction. As well as two projects where mobile phone data from telecom companies are 
collected, analysed and visualised in order to better understand urban systems. 
With the widespread use of mobile smartphones, tablets, and portable computers, cities are 
progressively turning into the primordial locations for interacting with computing systems (F. 
Bentley et al, 2012). The merging of digital and physical spaces conducts to innovative socio-
spatial practices. This has a huge impact on urban phenomena and on the dynamics of 
inhabiting, meeting, traveling, displacement, work, provisioning, leisure and people’s 
behaviour. 
Moreover, the digital footprints left by users is allowing to study how people move in a city 
(Girardin, 2008), with an amount of data that was impossible to gather in the past. And here is 
where cross-disciplinarity becomes very important. 
In a time when cities around the globe claim to be smart, it is crucial to be conscious and 
highlight the value of its inhabitant’s collective wisdom. We should use this power to create 
the kind of places we want to live in. Technology can improve efficiency in many aspects but 
cities cannot be understood without its people.  
Many investigations on urban perception were done and more recently some researchers 
have embedded technology use, sensors or online tools to the classic experiments. 
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In the city of Bath, UK, scanning discoverable Bluetooth devices was incorporated to Space 
Syntax analyses, a methodology developed by Bill Hillier and Julienne Hanson (O’Neill, E. et 
al, 2006). Another study, held in Chicago, replicated Milgram’s Mental Maps adding a 
questionnaire at the end in order to capture demographic aspects of the participants and 
distinguish differences in people’s views of the city based on their backgrounds and 
technology use (Bentley, F. et al, 2012). The most recent example, an online game that asks 
participants to recognize Google Street View pictures of the city of London aiming to 
determine its streets recognisability (Quercia, D. et al, 2013). 
These different studies indicate that, for people, the environment exists by means of their 
interaction with it. Therefore, the environment is not an extrinsic condition, but something in 
what we take part in creating and defining. “Rather than a simple internal–external 
relationship between people and the environment, there is a complex and dynamic exchange 
in which the environment informs human knowledge, and human experiences shape the way 
by which the environment is known.” (Gieseking, J.J., 2014). 
With the advent of Internet, and nowadays with the possibility of been “on line” all the time, 
and everywhere, (ubiquitous computing) the concept of displacement, interaction and 
communication is rapidly changing.  
According to Anhony M. Thownsend (Townsend, A. M., 2013), we are witnessing the birth of 
a new civic movement, as the smartphone becomes a platform for reinventing cities from the 
bottom up. We are reorganizing our lives around mass mobile communications. 
Early studies suggest that the rapid increase in the use of smart phones had the potential to 
reduce geographical distances, allowing remote users to be connected even while on the 
move (ubiquitous connectivity), but at the same time disconnecting them from their immediate 
surrounding space (De Souza e Silva, 2013). 
Different terms are being used to describe the 21st century city as a dual entity, where there 
is an overlapping between the real/built/physical environment and the virtual/data/information 
sphere. “Urban space becomes ‘hybrid space’, a conceptual space created by the merging of 
borders between physical and digital spaces” (De Souza e Silva, 2006). 
William J. Mitchell (Mitchell, 1999), who developed the term E-topia (as a variation of the term 
Cybercity), believed that urbanism and urban design should not be anymore oriented by 
urban or architecture formulas, but to develop software instead which would interconnect 
buildings and city spaces virtually. In this Cibercity, the built environment would interact with 
its inhabitants through sensors, screens, cameras, receivers, and all kinds of technological 
paraphernalia. 
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Such statements arise some issues about urban phenomena and people’s use of public 
space and the way people experience urban life. For instance: Can the virtual network 
influence the perception of the built environment in the city? How are physical and virtual 
spaces related to each other? How do people perceive the built space and how do new 
technologies influence and affect this perception? How are new technologies changing the 
physical world? 
According to Fabien Girardin, 
“The increasing use of mobile, digital and location-sensing technologies such as 
digital cameras, mobile phones, Global Positioning Systems (GPS), and web-based 
services in our personal and professional activities is changing our lives, not only in 
the way we communicate and interact with each other but also how we perceive our 
environment.” (Girardin, 2009) 
For De Souza e Silva (De Souza e Silva, 2013), one of the most profound implications of 
location-aware technology use is a shift in our perception of space. 
Therefore, emerges the hypothesis that face-to-face perceptions, replaced by mediated 
perceptions, create very different realities; thus, there is a complete change of socio-spatial 
behaviour that has a direct effect on future urban interventions. 
As stated in a perception survey on Quality of life in European cities, carried out by the TNS 
Political & Social network on behalf of the European Commission Directorate-General for 
Regional and Urban Policy, in 79 European cities, published in 2013, the citizens’ satisfaction 
with public spaces is generally quite high. Via a range of questions, citizens were asked to 
express their views on various aspects of urban life and how they perceive quality of life in 
their home cities. The methodology used was that of Eurobarometer surveys. This 
methodology consists of approximately 1000 face-to-face interviews per country. Been asked 
about their satisfaction with regard to public spaces (such as markets, squares and 
pedestrian areas) in Barcelona, 21% of the citizens answered that they where very satisfied, 
62% where rather satisfied, while only 4% where not at all satisfied. 
Further subjective studies on public space satisfaction were done. The Centre de Política del 
Sòl i Valoracions (CPSV) developed a research aiming to determine the social value of 
Barcelona’s public space, by virtue of the psychological estimation of the multiple dimensions 
of urban attractiveness. (J. Roca et al, 2000). In this study, 275 data collection points were 
established in the different micro-zones of the city. Residents and non-residents were 
interviewed, been asked about their opinion on specific aspects of the immediate 
environment. In parallel with the survey, a counting of the passing by people (in each of the 
275 points) was done, in order to determine what time of the day had highest flow intensity. 
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The outcomes of this analysis showed that the attractiveness of Barcelona’s public space is 
considered really high by the people in the city. Residents tended to rate higher than non-
residents (J. Roca et al, 2000). Another striking result showed that the Ciutat Vella, was rated 
as the most attractive area in the city, despite (at that time) its reputation as an urban space 
in deterioration process. This study was carried out 15 years ago. Since then the area has 
undergone a process of renovation. 
Some investigations referring to the use of mobile phones and the built environment have 
been done. The following examples use smartphone as a sensor, which, trough GPS or 
telecommunications antennas signal, enable to track peoples’ movement and subsequently 
analyse city dynamics. 
Big Data and Tourism: New Indicators for Tourism Management, a recent joint research 
realized by Telefónica R+D and RocaSalvatella was done combining data from Telefónica 
Móviles España and BBVA concerning the use of mobile phone and credit card transactions 
in Barcelona. The idea behind this study is to understand the possibilities of Big Data and in 
this case, to identify tourist behavioural patterns and based on it to develop customized 
recommendation systems and other products for the tourism market. 
Another project carried out by the Massachusetts Institute of Technology (MIT) SENSEable 
City Lab, Real Time Rome (Calabrese, 2006) was done combining location-based data from 
mobile phones gathered from Italia Telecom, with transport networks (buses and taxi) in the 
city of Rome, Italy. The project aimed to disclaimed the city “pulse”, by monitoring the city 
activity, processing real-time information and visualizing it thought six different software which 
generated diverse visualizations showing: Pulse; Gathering points; flows; intensity of mobile 
phone usage and so on. This project integrated the 10th Venice Biennale exhibition in 2006 
and it was developed under the direction of Professor Richard Burdett. Other similar projects 
were carried out by MIT SENSEable City Lab (Ratti, 2006). 
Both examples are very insightful and show powerful tools for study cities dynamic systems. 
However it is important to highlight that this kind of study can only be performed by those who 
have access to or hold this kind of data. 
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4 Methodology 
Due to the various aspects that this research seeks to cover, a combination of different 
methodologies was used. The research was divided into two main approaches: Virtual Profile 
and Field Research, addressing qualitative and quantitative aspects. A brief summary of the 
methodology can be depicted as follows: 
 
4.1 Virtual Profile - Online data collection about El Born in order to get a virtual 
synopsis of the area.  
 
4.2 Field research - The field research consists of three phases, preceded by the 
definition of observation spots: 
4.2.1 Define observation Spots - Identification of relevant spots for field 
research, excluding disrupted areas. 
4.2.2 Field Observation - Street level observation applying traditional 
methods of observing, recording, photographing, counting, in order to gather 
information on the use of public spaces and social dynamics focusing on the 
use of mobile devices. 
4.2.3 Short Survey - ¿Where are you? 
4.2.4 Residents Questionnaire - Online and face-to-face 
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4.3 Dataset Description & Analytical Techniques 
4.3.1 Virtual Profile - Mapping & Analysis  
4.3.2 Field Research Dataset summary 
4.3.3 Dataset Description & Analytical Techniques - Field Observation 
4.3.5 Dataset Description & Analytical Techniques - Short Survey 
4.3.5 Dataset Description & Analytical Techniques – Questionnaire 
 
 
 
Figure 2: Process Diagram 
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4.1 Virtual Profile 
The virtual profile of El Born neighbourhood is used as a brief launching point of this study. It 
allows us to generate the “picture” of the neighbourhood trough information gathered in 
internet about the area. 
In order to create this virtual synopsis we have collected data from different sources such as 
TripAdvisor, a website that provides user-generated reviews of travel-related content; Twitter, 
an online social network service that allows users to send and read short messages (tweets) 
and from Barcelona Turisme, the website of the official organization for tourism promotion 
(http://www.barcelonaturisme.com). 
First of all, we collected touristic information from Barcelona Turisme webpage labelled as 
Must See in El Born area (Sant Pere, Santa Caterina I la Ribera), generating a list of touristic 
attractions including its latitude and longitude. 
Afterwards we got a list of all top Attractions from TripAdvisor for the same area also including 
latitudes and longitudes data. 
Finally we have downloaded a data-sheet of geo located Tweets, using Twitter Geo Search 
API which allows to download datasets of Tweets. Given a pair of latitude and longitude and a 
distance in Km, this request returns a list of geolocated Tweets, having the given latitude and 
longitude as the origin point and the length as its limit. This dataset contains also information 
regarding the Tweet’s language.  
 
 
4.2 Field Research  
After the definition of observation spots the field research was divided in three phases, 
combining three data-gathering methods: 
 Phase 1: Field Observation - Street level direct observation 
 Phase 2: Short Survey - ¿Where are you? 
 Phase 3: Residents Questionnaire - Neighbours face-to-face and online questionnaire 
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4.2.1 Defining observation spots 
First of all we had to identify relevant spots in the neighbourhood where we could implement 
the field research. We sought to identify places with different character such as: a place 
important for the local life; a place important for neighbour’s everyday interaction; a circulation 
axis in the area; a place with high touristic interest and a city landmark in the neighbourhood. 
-  
Figure 3: El Born Public Spaces - Online survey layout 
 
In order to reflect the neighbours perception about El Born and its character, a brief online 
survey was carried out, where we asked people who live in the area to identify those spots. 
The survey was done using Google Forms tool (Figure 3: El Born Public Spaces - Online 
survey layout) and included an online map (Figure 4: Area of study map) developed with the 
online tool Mapbox (https://www.mapbox.com) that use as base Open Street Map tiles 
(http://www.openstreetmap.org) , defining the area of study. 
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Figure 4: Area of study map 
 
The survey was sent by e-mail to 20 persons living in the area and after a week we got 15 
answers. Although people’s background and nationality was very diverse, the answers were 
quite similar. As outcome of this survey, we have defined five case study spots for the field 
research as shown in Figure 5: Case studies map:  
 
Figure 5: Case studies map  
 Allada Vermell 
 Forat de la Vergonya  
 Carrer de la Princesa  
 Passeig del Born  
 Santa Maria del Mar 
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4.2.1.1 Case studies characterization: 
Allada Vermell: 
 
 
Figure 6: Allada Vermell limits  
It was chosen as a relevant place for El Born inhabitants. It is a pedestrian street set as a 
square bounded by Carrer dels Assaonadors and Carrer dels Carders. No cars are allowed in 
this area. The ground floors of the residential buildings are mainly occupied by bars and 
restaurants with tables outside (terrazas), a few shops and a small theatre. There is a 
playground for children, benches and trees. In the mornings it is very quiet and it is usual to 
see neighbours walking their dogs. On weekends a handcraft market takes place. It has a 
pleasant atmosphere and it is a square shared by locals, families, groups of friends and some 
tourists.  
 
 
Figure 7: Allada Vermell 
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Forat de la Vergonya: 
 
 
Figure 8: Forat de la Vergonya limits 
 
This place was pointed out as a place of interaction among neighbours and which has special 
importance for the inhabitants. It is a square conformed by Carrer de Jaume Girralt, Carrer de 
Metges, Carrer dels Carders and Carrer de Sant Pere Més Baix. It is a place to stopover, with 
benches and threes. There is a sport field, a playground, a dog field and an urban vegetable 
garden (huerto urbano). Most of the ground floors are residential buildings although there are 
a few shops, a waste selective collection point (“punt verd”) and “Casal de Barri Pou de la 
Figuera”, a neighbourhood centre. Usually it is a very lively square, with plenty of children 
from the neighbourhood playing and groups of friends, people doing sport, walking the dog or 
just relaxing and enjoying being outside. It is a meeting point where neighbours join and talk. 
There are people from a variety of ethnicities an age ranges sharing the same space. 
 
 
Figure 9: Forat de la Vergonya 
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Carrer de la Princesa:  
 
Figure 10: Carrer de la Princesa limits 
 
A street considered an important circulation axis in El Born. It is the only straight (orthogonal) 
street in the area and it crosses the whole neighbourhood, connecting El Barri Gótic with La 
Ciutadella Park. It is not a very wide street but cars are allowed. The ground floors of the 
residential buildings are fully occupied by shops, bars, cafes, hotels, minimarkets and other 
commercial activities. Sidewalks are intensively used by turists and residents day and night 
as a city corridor. It is not a pleasant place to  stay, and the main use is as a crossing route. 
 
 
Figure 11: Carrer de la Princesa 
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Passeig del Born: 
 
 
Figure 12: Passeig del Born limits 
 
It is what in Catalonia is called a Rambla, a broad avenue with vehicle lanes either side of a 
wide, tree lined pedestrian strip. This place was pointed out by residents in all the answers, 
what leads us to the idea that it is an important place for tourists, as well as for residents. It is 
a crossing way as well as a place to stay, being relevant not only to the neighbourhood but 
also for the city. It is a very pleasant area, in the core of the neighbourhood, tree-lined and 
impressive architecture. The ground floors of buildings are fully occupied by shops, bars, 
cafes and other commercial activities. Some bars have bustle terraces and shops in this area 
tend to be “elegant”. This intensive activity area is full of tourists, families and groups of 
friends, although in the morning it is possible to appreciate a peaceful neighbourhood life. 
 
 
Figure 13: Passeig del Born 
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Santa Maria del Mar: 
 
 
Figure 14: Santa Maria del Mar limits 
 
The Church surroundings and the little Santa Maria Square in front of it were chosen by 
neighbours as a very important place for the city, locals and tourists. Beyond its historical 
value and magnificent architecture, the place is a valuable landmark in the city which attracts 
loads of tourists and people from all around. It is a frenetic area, always packed with 
pedestrians, groups of tourists, people taking pictures, street performers, and so on. Apart 
from the Cathedral itself, the square is full of bars, cafes, ice cream shops, souvenir shops 
and some boutiques. Bars have terraces that usually contribute to the live atmosphere.  
 
 
Figure 15: Santa Maria del Mar 
36  
4.2.2 Field Observation 
Street level direct observation was performed applying traditional methods of observing, 
recording, photographing and counting, in order to gather information on the use of public 
spaces and social dynamics focusing on the use of mobile devices. Observation is a 
fundamental and highly important method in all qualitative inquiries.  
We developed our research based in two methodologies (Gehl, 2013 and García Almirall, 
2012). From those methodologies we have learned how to systematize the research in order 
to collect similar information for each observation what makes possible to compare results 
and take conclusions from the collected data. 
“A number on its own is seldom of interest. It is important that the results can be 
compared. Therefore, it is essential to register precisely and comparably. Factual 
conditions like weather and time of day must be also noted consistently and precisely 
so that similar studies can be conducted at a later date.” (Gehl, 2013) 
After studying carefully the methodology we have created a graphical tool, a record form 
(Figure 16) including all the activities related to mobile phones and maps that we wanted to 
observe; characteristics about who is performing the action and general information about 
time, weather and place. This record intends to simplify the task of writing down the collected 
information (a copy of the record form is contained in the Annex).  
 
Figure 16: Field research records template 
37  
“Making a qualitative assessment by counting how many people do 
something makes it possible to measure what might otherwise seem 
ephemeral: public life.” (Gehl, 2013). 
 
Due to the rich aspects of El Born neighbourhood life and activities, we considered necessary 
to perform the field observation in different times of day and in diverse week days. The main 
aim was to map, quantify and qualify mobile phones activities, comparing the patterns 
between spots and hour of the day.  
 
We have established five kinds of week days 
 Monday/Tuesday 
 Wednesday/Thursday 
 Friday 
 Saturday 
 Sunday 
 
And three time ranges per week day: 
 morning (from 8:00 to 10:00) 
 midday (from 13:00 to 15:00) 
 evening (from 19:00 to 21:00) 
 
The street level direct observation was performed over a period of twenty days, from 9 May 
2015 till 29 May 2015. According to referred methodology, this period of the year offers ideal 
conditions for observing public life as the weather is neither too warm nor too cold. 
Preceding the field observation, we visited each chosen place, registering main 
characteristics, photographing and establishing the exact observation point. Besides that an 
itinerary of observation was set (Figure 17: Itinerary map). 
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Figure 17: Itinerary map 
1. Allada Vermell 
2. Forat de la Vergonya  
3. Carrer de la Princesa  
4. Passeig del Born 
5. Santa Maria del Mar 
Every observation was systematized as follows: 
 Observe spot activity and take pictures (from the same places) 
 Fill the records with basic day information (spot name, date, weather, temperature, 
weekday and time range). 
 Observing / counting the pedestrians and mobile related activities (5 minutes using a 
stopwatch) – filling up the records according to each person activities, gender, and 
group characteristic while observing. People passing by bicycle, skate, motorcycle or 
any kind of transport were not considered as they are not supposed to be using the 
mobile phone. 
 Take notes (Diary) 
 
Figure 18: Field observation - Checking time and filling up records 
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At the end of the field research period around 85 observations have been done. 75 
observations have been successfully concluded. Some registrations were interrupted by 
singular situations (ex. a street theatre, changing the ordinary pattern of activities) or weather 
conditions (ex. suddenly started to rain) and were not considered. It is important to say that as 
at some spots, week day and time of day (ex. Santa Maria del Mar, Saturday, midday) the 
amount of passers-by was very high, it could generate a slight inaccuracy. 
 
Figure 19: Field observation - counting pedestrians and mobile related activity 
 
Apart from the day related data, from these observations we have collected data concerning: 
The number of passers-by; the amount of mobile phone related activity; the kind of mobile 
phone related activity; the amount of map related activity; the kind of map related activity; the 
characteristics of the ones performing the activities (male, female, child); if they were alone or 
in groups and in this case which kind of group (solo, couple, mixed group, female group, male 
group, children group or family) they belonged to, answering basic questions addressed by 
Gehl’s methodology: Who? How Many? When? Where? What? 
 
4.2.3  Short survey - ¿Where are you? 
As the second part of the field research, a short survey has been done. Having tried to 
perform this short survey using traditional manual tools (clipboard, pen and paper), and 
having had a bad feedback (people didn’t want to answer, thinking it was a scam) we finally 
chose to develop it using Google Forms. The answers were collected in person with a 
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smartphone connected to internet, filling up the online form (Figure 20: ¿Where are you? - 
Short Survey layout), resulting in a more efficient data collection. 
 
Figure 20: ¿Where are you? - Short Survey layout 
 
This part of the field research aimed to answer the most substantial question of this work: why 
are so many people staring at their mobile phones as “zombies”? It doesn’t matter what they 
are doing (going up stairs, talking, driving, crossing the street, in a bar, in a park, with 
friends….) they keep staring at the mobile. 
 
Figure 21: Man staring at his phone while walking  
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Again in the five chosen spots (case studies), after observing people using mobile phones in 
public space, more exactly staring at mobile phones, we would approach this person asking 
what they were doing at their mobile phone at that exact moment. Here we did not ask those 
people clearly taking pictures or talking nor the ones only holding the phone. 
 
 
Figure 22: approaching a couple - both using the mobile phone  
For the purpose of having a direct comparable dataset and a relevant number of responses 
we established a goal of 75 responses in total, divided by the five data collection points. 
Finally we have collected 100 responses, 20 in each data collection points. From the 103 
inquired people, only 3 didn’t want to answer, mainly because of language issues. 
 
 
Figure 23: Performing the Short Survey 
¿Where are you?  - Looking for directions!  
The short survey was composed by the main question ¿Where are you? Followed by some 
questions regarding the respondent’ origin and place of residence (El Born, Barcelona or 
Other), for how long they have lived in El Born or in Barcelona or, in case of a tourist for how 
long they stayed in the city (Figure 20: ¿Where are you? - Short Survey layout).  
42  
4.2.4  Residents Questionnaire - Online & face-to-face 
To conclude the field research, a questionnaire (Figure 24: Residents questionnaire layout) 
with the El Born residents was performed. It was addressed to people who live (or work) or 
has lived in the area in the last 3 years. We considered that before this period the use of 
smartphones was not as widespread as it is today, or that at least less people would have 
permanent internet connection. We also got responses from people living in the area for a 
short period of time (1 to 6 months) in order to compare the way they make use of technology 
for improving their knowledge of the area and how they relate to it. 
The questionnaire intended to gather qualitative and quantitative data from the El Born 
dwellers’ in order to better understand how they interact with the area and how new smart 
technologies (smartphones) are changing this relation. It also expected to determine how 
much residents rely on online information about the neighbourhood and the way they 
normally make use of mobile phones, internet, online maps and apps.  
 
Figure 24: Residents questionnaire layout 
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The questionnaire was divided in five main topics: 
 Use of Internet  
 El Born neighbourhood 
 Maps & GPS 
 Apps 
 Demographic data 
 
The online questionnaire was active for 21 days (from 25 May 2015 to 15 June 2015). In 
parallel we did the face-to-face questionnaires with neighbours. 
Finally we have done 12 face-to-face questionnaires and collected 49 online questionnaires, 
summing up 61 answers. We decided to disregard 1 answer because it was clearly 
duplicated, ending up with 60 valid questionnaires. 
A copy of the questionnaire is contained in the Annex. 
 
4.3 Dataset Description & Analytical Techniques 
The goal of data analysis is to describe, interpret and explain the collected data so that it may 
respond to issues raised in the study. In this research the Virtual Profile data was mapped 
while the data gathered during the different phases of the Field Research (Field Observation, 
Short Survey and Questionnaire) was analysed using statistic tests. The main analytical 
techniques applied were: frequency, which reveal how the data is distributed with respect to 
the values considered in the variable; dynamic and cross tables. Frequencies can be used to 
reveal important aspects in the relation between users and the built  environment with no 
need of being combined with other statistical tests, (LAY, M. C. D.; REIS, A. T. L., 2005). All 
the statistical tests were carried out using statistic software (such as Excel, SPSS and its 
open-source version PSPP). 
 
4.3.1 Virtual Profile - Mapping & Analysis 
Employing all the geolocated data collected from TripAdvisor, Twitter and Barcelona Turisme, 
we generated a set of different maps. These maps were done using CartoDB, a platform for 
creating visualizations of geospatial data in the cloud (https://cartodb.com/). 
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This procedure, including exploratory analysis and data visualization, through the creation of 
maps, allows us to describe and identify the existence of patterns in the spatial distribution of 
the highlighted places. The main goal of this task is to visualize spatially which areas are 
more “represented” in internet and which are the “blind spots” for further comparison with the 
data delivered by the neighbours in the Field Research. 
 
4.3.2 Field Research Dataset summary 
A brief summary of the three datasets which comprise the field research:   
 
 
Table 1: Dataset summary 
 
4.3.2.1 Field Observation dataset summary: 
Total Entries: 5290 
Data collection points: 5 
Week days: 5 
Times of the day: 3 
Observations (total): 85 
Observations successfully completed: 75 
Source: Street level direct observation 
Data collection Period: from 9 May 2015 to 29 May 2015  
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4.3.2.2 Short Survey dataset summary: 
Total Entries: 100 
Data collection points: 5 
Performed Survey (total): 103 
Performed Survey successfully completed: 100 
Source: Street level face-to-face survey (smartphone assisted) 
Data collection Period: from 22 May 2015 to 13 June 2015 
4.3.2.3 Questionnaire dataset summary: 
Total Entries: 60 
Face-to-face questionnaires: 12 
Online questionnaires: 49 
Performed Questionnaire (total): 61 
Observations successfully completed: 60 
Source: Computer assisted online questionnaires and face to face questionnaires 
Data collection Period: from 25 May 2015 to 15 June 2015 
 
4.3.3 Dataset Description & Analytical Techniques - Field Observation 
After concluding the field observation, a key moment of the research was to define how to 
convert the raw data collected in situ to computer files in a clear dataset. Data encoding and 
transcription is a very time consuming process and it must be done systematically and with 
precision. Due to the large amount of collected data and in order to simplify the transcription 
process, a numeric code was assigned to each possible value for each variable (Table 2: 
Field observation variables code). 
 
Table 2: Field observation variables code 
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In what relates to the different week days and time of the day another code was assigned for 
each possible combination (Table 3: Field observation - week day and day time code). 
 
 
Table 3: Field observation - week day and day time code  
In total we had 6 variables with its respective domains (set of all possible values that a 
variable is allowed to have):  
 Day: Combined info regarding week days and time of the day - ex. Friday Morning 
(see domain in Table 3: Field observation - week day and day time code). 
 Place: Observation point - Allada Vermell, Forat de la Vergonya, Carrer de la 
Princesa, Passeig del Born or Sta Maria del Mar. 
 Person: The kind of observed person - Female; male or child (age around 10 years or 
less). 
 Group kind: The kind of group the subject belongs to - Solo (subject is alone), couple, 
mixed group, female group, male group, children group or family. 
 Action: The kind of performed activity by the subject - Holding map, looking a map, 
holding a mobile, looking at or texting, talking on mobile, taking a picture, taking a 
selfie or no mobile related action 
 Group action: If there is action within the group the subject belongs to and if it is the 
subject the one performing the action - none, yes active (the subject is performing the 
activity), yes passive (there is activity in the group but the subject is not performing it). 
 
After defining the codes, all the observation material was transcribed manually. Each line of 
the final dataset corresponds to one observed person (one entry). In total we had 5290 
entries. 
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Figure 25: Field observation - dataset (sample) 
 
The field observation data analysis was carried out applying statistics tests using statistics 
software (such as Excel, SPSS and the open-source version PSPP). The main analytical 
techniques applied were: frequency, which reveal how the data is distributed with respect to 
the values considered in the variable and dynamic and cross tables.  
 
4.3.4 Dataset Description & Analytical Techniques - Short Survey 
After the Short Survey data collection, a .csv table was automatically generated by Google 
Forms. Although it had suppressed the transcription stage and speeded the whole process, it 
still required a lot of data cleaning and processing before it could be analysed. 
All the possible answers related to time of stay in the city (tourists) or time of living in El Born 
or in Barcelona (residents) were summarized in 5 values: 
 Tourists - Non-residents staying in the city from 0 to 1 month 
 Temporary - Those who are staying in the city from 1 to 6 months. 
 Extended Temporary - Those who are staying in the city from 6 months to 1 year. 
 Residents - People who have lived in the area for more than one year. 
 Since Always (toda la vida) – The ones who have always lived. 
 
Turning to all the different possible answers for the use people were doing of their mobile 
phones by the time we asked, categories (values) have been grouped following the criteria of 
similar usage. For ex. using messenger (2 occurrences) was grouped with Whatsapp. The 
answer “9 gag” (a user-generated “memes” online and social media website) was added to 
news (news / reading) and changing memory card and looking for free wi-fi to others. 
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4.3.5 Dataset Description & Analytical Techniques - Questionnaire 
Finally we have done 12 face-to-face questionnaires and collected 49 online questionnaires in 
21 days (from 25 May 2015 to 15 June 2015) summing up 61 answers. Inspecting the data 
we decided to disregard 1 answer because it was clearly duplicated, ending up with 60 valid 
questionnaires. 
A large process of data cleaning was done. We merged both kinds of questionnaires, adding 
a variable (“how”) to the dataset corresponding to the way the questionnaire response was 
collected (possible values are: “online” or “face-to-face”). 
 
Figure 26: Questionnaire - variable "how"  
We have reviewed carefully all variables and values, clustering similar values collected by 
open answer questions. For instance, in variable 7 (“How do you look for a bar or restaurant 
that you don’t know in El Born?”), the value TripAdvisor would stand for TripAdvisor and other 
similar recommendation application such as. Yelp or answers like “bar app”. 
 
Figure 27: Questionnaire - cleaning data - variable 7  
In the same variable (Figure 27), answers such as “I go in and try” (entro y pruebo); “I walk 
around checking for menus and atmosphere” (Salgo andando a ver menus y el ambiente); 
“trying by myself” (probando por yo mismo); “I have a walk and look for it” (paseo y lo busco); 
“I already know it” (ya lo conozco) were grouped as “by_myself”. 
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5 Results 
This study seeks to contribute to identify and understand how new mobile technologies 
influence and affect the relation between people and the built environment taking as a case 
study El Born area in the city of Barcelona. This chapter shows the outcomes of Virtual Profile 
and its comparison with the Field Research, as well as the results of the three phases of the 
Field Research: the Observation, the Short Survey and the Questionnaire. 
Eight hypotheses have been investigated: 
Hypotheses 1 - The use of mobile patterns may vary according to the character of the public 
space were users are and according to the relation they have with this place. 
Hypotheses 2 - The use of mobile patterns is different among diverse groups of users 
(residents, temporary and tourists). 
Hypotheses 3 - The behaviour of individuals (and the kind of mobile related activities 
performed) may vary according to the group in which this person is. 
Hypotheses 4 - The use of maps (paper or online) is expected to be higher in touristic areas. 
Hypotheses 5 - The amount (%) of pictures taken is expected to be higher in touristic areas. 
Hypotheses 6 - When looking for a place (ex. a restaurant or a service), people living for a 
longer time in the neighbourhood would rely more on self-knowledge about the area or on 
friends recommendation than on internet recommendations. 
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Hypotheses 7 - The longer someone has lived in El Born, the less this person would need to 
check or use the map to find his way in the area, even though they do it usually in other 
districts, cities or countries. 
Hypotheses 8 -The information someone can get in internet about a place is not enough for 
understanding public life. 
We also wanted to identify patterns regarding the use of online maps or GPS, the kind of use 
they do of their mobile phones more frequently when they are in open spaces and if there is 
any relation between the kind of activity each one performs and the connection this person 
has to the place where they are. 
Phases 1 and 2 (Field Observation and Short Survey) of the field research return results 
regarding all kinds of users while Phase 3 (Questionnaire) returns results from the 
neighbours’ point of view. 
 
5.1 Results - Virtual Profile 
The results of the Virtual Profile are based on the data-visualizations. As mentioned before, 
we generated a set of maps employing all the geolocated data collected from TripAdvisor, 
Twitter and Barcelona Turisme, These maps were done using CartoDB, a platform for 
creating visualizations of geospatial data in the cloud (https://cartodb.com/). 
 
Figure 28: TripAdvisor top attractions in Sant Pere, Santa Caterina i la Ribera 
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Imagining how would a tourist understand the neighbourhood when looking for it in the 
internet, we generated a map overlaying the geolocated data from Barcelona Turisme, 
including all the places they consider a Must See in Sant Pere, Santa Caterina I La Ribera 
and all the Top Attractions from TripAdvisor for the same area (Figure 29): 
 
 
Figure 29: TripAdvisor top atractions & Barcelona Turisme Must See 
 
As expected, both datasets information coincide in many points, as landmarks are usually 
“sold” as touristic attractions (Figure 29). 
It is interesting to observe that the highlighted attractions are clustered around Santa Maria 
del Mar Church and Carrer Montcada as well as around Santa Caterina Market. 
In order to make a comparison between the city of tourists and residents, we generated 
another map, using the data from Phase 3 of field research: Residents Questionnaire, which 
refers to places elected by El Born dwellers as relevant to the neighbourhood or “hidden 
gems”. The result can be seen in Figure 30: Residents Relevant Places & Hidden Gems. In 
this map it is possible to recognize a different pattern: spots are more spread in the 
neighbourhood, almost covering the whole area. 
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Figure 30: Residents Relevant Places & Hidden Gems 
 
If we combine both results, touristic attractions and the places elected by neighbours as 
significant, we can easily identify that, despite some spots that are considered important in 
both “layers” (such as Santa Maria del Mar church), the resulting map reveals that the city 
sold to tourists and the one lived by neighbours, are two different cities that coexist in the 
same place (Figure 31). 
 
Figure 31: Residents relevant places and main touristic attractions 
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Places considered very important by neighbours such as Forat de la Vergonya or Carrer de 
Carders belong to “blind spots” in the touristic map. 
 
Figure 32: "Blind spots" 
Finally, we generated another map, based on the data-sheet of geo located Tweets. This 
dataset contains four days of Tweets (from 24 April 2015 till 27 april 2015). In this map 
(Figure 33) we can visualize spatially the Tweets distribution by language (spanish and 
others). It is interesting to identify clusters of foreigner language Tweets in touristic areas, 
around Museu Picasso (Carrer Montcada) and around Santa Maria del Mar. 
 
Figure 33: Geo located Tweets by language 
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Even though this is a preliminary analysis, it allows us to confirm that the information we can 
find in internet about a place is neither representative nor sufficient for understanding public 
life. 
 
5.2 Results - Field Observation 
In total we have observed 5290 persons (entries). Given that our main goal was to 
understand and recognize patters of activities related to the use o mobile phones and maps in 
public spaces, we created a subset of our data keeping only the entries were the value of the 
variable “action” was different from “no mobile related action”. In total this subset had 707 
entries. From now on we will call it activity subset. The main (complete) dataset with 5290 
entries is defined as whole dataset (Table 4: Datasets labels). We have performed additional 
analysis of the activity subset separately.  
 
 
Table 4: Datasets labels 
 
Who & How many? 
From all the observed persons (5290 entries), 49.5% (2618) were women, 46.5% (2458) man 
and 4.0% (214) children (Table 5). 30.28% of all entries were alone wile 69.72% were in 
groups. 
 
 
Table 5: Field Observation - whole dataset - frequencies - person & group kind  
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Seeking to explain the main characteristics of those people more engaged in the use of 
mobile phones, we have contrasted the percentage of woman, man and children from the 
whole dataset with the activity subset. Figure 34 suggests that the women are the ones more 
likely to be using the mobile phone in public spaces. 
 
Figure 34: percentage of woman, man and children - whole dataset vs activity subset  
Following the same idea, we have compared the percentage of people from each kind of 
group from the whole dataset with the action subset (Figure 35). Here the percentage of 
observed people alone (solo) was 30.3% (in the whole dataset) and 50.6% if we take in 
consideration only the subset. The difference is even more pronounced if we look at families: 
6.8% (whole dataset) and 2.8% (action subset). That divergence indicates that someone is 
more likely to perform a mobile related activity while alone (solo), than when in groups or in 
family. 
 
 
Figure 35: kinds of group - whole dataset vs activity subset 
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When? 
Analysing the data we can identify some patterns. The rate of entries distributed in the 
different day time when looking to the whole dataset (15.16% morning; 40.68% midday and 
44.16% evening) is very similar to results of frequencies analysis when we look only to the 
activity subset (14.99% morning; 45.26% midday and 39.75% evening).  
 
Where? 
Something similar occurs to the distribution of occurrences among the five places as shown in 
Table 6. 
 
Table 6: whole dataset vs activity subset - frequencies place 
 
What? 
In what regards to mobile phone or map related activities, 13.3% (707 out of 5290) of all the 
observed people were performing some of the possible activities (holding map, looking a 
map, holding a mobile, looking at or texting, talking on mobile, taking a picture, taking a 
selfie). The frequencies of all different possible activities are distributed as in Table 7 for the 
(whole dataset vs activity subset). 
 
 
Table 7: whole dataset vs activity subset - frequencies action kind 
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As it can be seen in Figure 36, the most frequent performed activity is looking at the mobile or 
texting (38.19%), followed by holding a mobile (24.61%). The most unusual activity observed 
is taking a selfie representing only 0.42% of all the activities. This percentage decreases to 
0.06% when looking at the whole dataset (see Table 7). 
 
 
Figure 36: Activity subset - activities frequencies  
Performing a crosstab with the variables place and action kind data from the activity subset, 
gave us the base to come out with several results Table 8. 
 
Table 8: Activity subset - crosstab - place*action kind 
 
Looking first at activities related with maps, some expected results could be observed. The 
most touristic place, Santa Maria del Mar, had the higher score of people holding a map 
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41.96% of all the people holding a map, followed by Carrer de la Princesa, with 26.79%. A 
different pattern is observed when considering the action looking a map. This action is still 
prevalent in Santa Maria del Mar, with 34.38%, but it rises from 2.68% (holding a map) to 
25.00% (looking a map) in Forat de la Vergonya. A possible explanation is that Forat, not 
being a touristic place, leads people to feel more “lost” and so having the need to look at a 
map to find their way. In relation to Carrer de la Princesa we assume that the high scores - 
26.79% (holding a map) and 21.88% (looking a map) –, apart from its morphology and 
circulation axis character, are due to its proximity to Picasso Museum, and the total lack of 
“clues” about where it is. This outcome confirms the on site experience, given that in some 
observation days we had to answer the question - Where is Picasso Museum? – four times 
even before starting to record. 
Turning to mobile related activities, we can note that holding a mobile was more frequently 
observed in Carrer de la Princesa (28.74%), it may refer to its physical attributes, been like a 
connection corridor, without welcoming areas to stay; so people do not feel comfortable to do 
other actions. 
Texting or looking at the mobile was the most observed action, with 38.19% of all entries from 
the activity subset. Its distribution in percentage in the five places is quite similar to the 
distribution of people by places (see Figure 37), what suggests that it is a very common 
activity that is performed disassociated to the place character. A diverse behaviour can be 
observed in the distribution of frequencies of talking on mobile. Although it follows the same 
pattern in Allada Vermell, Carrer de la Princesa and Forat e la Vergonya, Figure 37 shows 
that the frequency increases in Passeig del Born and decreases in Santa Maria del Mar. A 
possible reason is the impressive and monumental character of the church, that might keep 
people’s attention, instead of talking on the phone! 
 
 
Figure 37: Frequencies of "texting or looking at a mobile" and "talking" action from the activity subset compared to 
frequencies of people in the different places (whole dataset and activity subset) 
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Taking a picture and taking a selfie have shown very expected results, with highest 
occurrences in touristic places: Santa Maria del Mar (45.45% for picture and 33.33% for 
selfie) and Passeig del Born (21.21% for picture and 66.66% for selfie), although the relative 
frequency of taking a selfie is very low (0.42%). 
 
5.3 Results - Short Survey ¿Where are you? 
The aim of this research phase is to determine if the people using the mobile while walking on 
the street are in “another world” or if they are somehow relating to the city and their 
surroundings trough mobile phones as well as identify patterns of behaviour, understanding if 
there is some relation among the use they do of their smart phones, places and time. 
In total we have inquired 100 persons, 20 per place, being 46% women and 54% man. 27% 
of the respondents live in El Born, 36% in other neighbourhoods of Barcelona and 37% in 
other city or country. 
As a starting point, a frequency analysis was done and the outcome is reflected in Figure 38. 
 
Figure 38: ¿Where are you? - different answers in %  
We can clearly see that the two more frequent answers are using Whatsapp (38.0%) and 
using GoogleMaps/GPS (27%). Results concerning taking pictures can be better observed in 
the previous section Results - Field Observation. All other answers are quite equally 
distributed. We wanted to keep the records of the main different “groups” of answers to give 
an idea about how varied they were. 
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Contrary to what we could suppose, the most touristic places (Passeig del Born and Sta 
Maria del Mar) were the ones with less people looking for directions (Google maps or GPS). 
A possible explanation for this is that those places are very important landmarks and when 
people are there they “have already arrived” to the place. 
The analysis of answers related to activities and the respondents’ place of residence can be 
seen in Figure 39. 
 
Figure 39: Activities by place of residence 
 
As expected, no people from the neighbourhood were looking for directions (Google maps or 
GPS) neither for TripAdvisor tips (Figure 39). 
A very insightful result was to discover that people living for a longer time in El Born or even 
in Barcelona were found doing the most diverse kinds of unexpected activities, such as 
watching movies, playing, listening to music or talking by Skype on the street. One raised 
reason for this behaviour is that they might feel as confortable in the area as they feel at 
home, so they extend their home activities to the neighbourhood public space. Another 
possible reason could be due to the very compact and high density (20.482 hab/Km2, 
according to the Inhabitants Municipal Census, Statistics Department of Barcelona City 
Council) characteristics of the area (Sant Pere, Santa Caterina I la Ribera), and the probable 
reduced size of residences, so that they find the need of having more space outside. 
Although we consider that this kind of behaviour relates more to the relation each person has 
to the area, this phenomenon was more frequently observed in less touristic places such as 
Forat de la Vergonya and Allada Vermell. 
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As the principal result of this Phase of the observation, we presume that the kind of use 
people make of their mobile phones is more related to the relation every respondent has to 
the place and how well they know the area more than related to the different spots (Allada 
Vermell, Forat de la Vergonya, Carrer de Princesa, Passeig del Born and Santa Maria del 
Mar). 
 
5.4 Results - Questionnaire - online & face-to-face 
The questionnaire was applied exclusively to people living in El Born. It sought to understand 
how the neighbours interact with the area and how new smart technologies (smartphones) 
are changing this relation. It also sought to identify if people living in El Born for a longer 
period present diverse patterns of using mobile phones to connect to the environment than 
those that have recently moved to this area of the city as well as to find out the difference 
between the way dwellers make use of their smartphones in El Born and in other areas of the 
city. Additionally, the questionnaire sought to identify patterns of way finding and the use of 
recommendation applications, contrasting users’ behaviour here and abroad. Another issue 
was to understand how well, in the residents’ opinion, they know the area and their 
neighbours, and going beyond, to discover some secrets of the neighbourhood, asking 
respondents to point out places they consider the hidden gems of El Born. 
In total, we had 60 successfully answered questionnaires. From all the respondents, 70% 
have been living in the neighbourhood for more than 1 year, 16.67% have been living from 6 
months to 1 year and 13.33% from 1 to 6 months. 
From the total of respondents, 61.67% were foreigners. In what concerns to age, the great 
majority (86.67%) are from 25 to 45 years old. 
 
Use of Internet  
Looking first at “how connected” are the residents of El Born, we found out that the great 
majority of the respondents (81.7%) have (always) internet connection in their smartphones 
(Figure 40). Only one respondent said he doesn’t have a mobile phone. He argues that he 
used to have one, but it was very stressful to have always people calling so he decided to 
give up.  
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Figure 40: How connected are the residents of El Born  
When asked about using internet connexion in public spaces, more than 50% of the 
respondents would use it regularly (26.67% always and 26.67% very often). Only 6.67% 
would never use it (Figure 41). 
 
 
Figure 41: Use of internet connextion in public spaces  
When it comes to the use of Barcelona WiFi, the free WiFi service provided by Barcelona’s 
City Council, a very low percentage of the respondents would use it always (3.3%) and the 
vast majority would never (65%) or almost never (20%) use it (Figure 42). Many respondents 
justify that they do not know where the spots are or that the connexion is slow. 
 
 
Figure 42: Use of Barcelona WiFi - free WiFi service 
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El Born 
Turning to the perception the respondents have of El Born, the results clearly confirm what 
was expected: as longer they have been living in the area, the more they know it, as shown in 
the four pie chart in Figure 43. When asked “Do believe that you know El Born well?”, only the 
ones that have lived in the area for a short period of time (1 to 6 months) answered not very 
well. As time increases, the percentage of so-so is gradually replaced by well or very well. 
Finally 100% of the ones that have always lived in the area answered very well. 
 
 
Figure 43: Do you believe you know El Born well? (by time of living in the area)  
When it comes to the relation between neighbours, the results are quite similar: we can also 
perceive that as the time of stay increases, respondents tend to know more neighbours. For 
the question “Do you know your neighbours?”, again the ones living for a shorter time in the 
area had the highest score of answering none. Only 7.9% of the people living in the area for 
more than one year answered they do not know any neighbour. Everybody (100%) that have 
always lived in the area answered they know many neighbours.  
 
Figure 44: Do you know your neighbours? (By time of living in the area)  
With regard to the way dwellers usually look for a service they had never needed before or a 
restaurant they do not know in El Born, we can see from Figure 44 that the majority would still 
prefer to ask to a friend or neighbour rather than relying on internet. This preference is more 
accentuated in the case of looking for a restaurant (45% ask friends vs 28% internet). One 
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possible reason for this difference may be that, since it involves personal taste, people would 
rely more on friends’ opinions than in internet recommendations. Although nowadays there 
are many very well developed recommendation and reviews apps where you can see people 
opinions and reviews about places, and even the profile of reviewers, you can never be sure 
if you share the same taste or preferences with them. 
    
Figure 45: How do you look for a service or restaurant? 
 
Giving attention to the time of living in the area, results for looking for service were equally 
distributed as the general distribution among the different categories. When it comes to 
choosing a restaurant, what is interesting to observe is that as time of living in El Born 
increases, the answer asking to a friend reduces, and by myself increases. Two possible 
reasons for that arise. The first one is quite obvious: as longer as you live in a place, the 
better you know it, so you no longer need advices because you assume that you know the 
place as much as your friend does. The second is that as much you know the neighbourhood, 
particularly as a foreigner, the better you can distinguish if a place is touristic, fancy, and so 
on… and if it fits to your personal taste (see Figure 46). 
 
 
Figure 46: How do you look for a restaurant? (By time of living in the area)  
In what refers to places elected by El Born dwellers as relevant to the neighbourhood or 
“hidden gems”, the results can be seen in the previous section (5.1 Results - Virtual Profile) 
and in Figure 30. 
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Maps & GPS  
When asked about how they find their way in El Born, the great majority (66.7%) of residents 
answered that they already know it so they do not need help (Figure 47). The second more 
popular answer was using GoogleMaps or GPS (15%). No one (0.00%) use a paper map. 
 
Figure 47: How do you find your way in El Born? 
 
If we allocate the answers according to the time people have lived in the area (Figure 48), we 
can clearly see that 100% of those living since always in El Born said I already know it so I 
don’t need any help, followed by the people living for more then one year (76%). 
 
 
Figure 48: How do you find your way in El Born? (By time of living) 
 
In what concerns the use of online maps or GPS, 50% of all the respondents would never use 
GoogleMaps or GPS for finding their way in El Born. If we observe only dwellers that live in 
the neighbourhood for more than 1 year, this number increases to 86.67%. 
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A curious result was that when asked if they would use GoogleMaps or GPS for finding their 
way while in other city or country, 53.33% people answered sometimes while 78.33% would 
do it for finding their way in other districts of Barcelona. A possible explanation is due to the 
fact that people not always have internet connection while abroad. 
App 
With regard to the use residents do of their mobile while in the street or in public spaces, the 
questionnaire revealed that the main use is Whatsapp (48.33%). 
 
 
Figure 49: Questionnaire - Use of mobile on the street  
This image provides synthetized information about the possible uses respondents may do of 
their mobile phones while on the street and how often they would do so. 
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6 Conclusions 
It is undeniable that the possibility of being ubiquitously connected to internet generates new 
dynamics and transforms behavioural patterns. Having access to a huge amount of 
information and services from almost anywhere clearly impacts the way people interact with 
each other and with cities. Dynamics are changing impressively fast. We are witnessing a 
paradigm shift, which alters the way we communicate, the way we socialize, the way we 
share, the way we entertain, the way we live. Generating information is no longer a 
unidirectional flow. Everyone can create, generate, collaborate, add and share information. 
These data, when linked to a location, generates another knowledge layer to this venue, what 
may alter the way this place is perceived. People, when basing experiences only on internet 
recommendations for example, may avoid a nice local restaurant for not having found any 
reviews about it online. The use of technology somehow mediates the perception people 
have about a city. 
This research allowed us to gain a deeper understanding of the way new mobile technologies 
are influencing how people relate to public spaces, altering social practices, perception and 
communication patterns. 
Adopting traditional methods of observation and combining it with surveys, questionnaires 
and maps we have extended and improved existing methodologies to meet our own goal.  
We generated a valuable dataset including more than 5000 entries about the way people use 
mobile phones in public spaces. This dataset was created by collecting, compiling and 
combining inputs and information using different techniques in all phases of this study (direct 
observation, surveys, questionnaires and mapping) and provided a solid base that enabled us 
to answer the raised questions and achieve the proposed objectives. 
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Other studies on the use of mobile phones in urban spaces have been done, however they 
have rarely been used to describe this phenomena at a street level, understanding how users 
interact with public spaces (or not), while online. 
The study explored, from the point of view of users, how they make use of mobile phones in 
public spaces and how they relate and interact with places. In addition we have identified how 
new technologies is altering this relation and compared different social groups (tourists, 
temporary and residents) that inhabit the city. 
Here, we summarize the main conclusions of this thesis: 
- The patterns of mobile phones use do vary according to the character of the public space 
where users are, but mainly due to the relation users have with each place. 
- The use of mobile phone patterns is different among diverse groups of users (residents, 
temporary and tourists). 
- Individuals tend to make different uses of their mobile phone if they are alone or with 
someone else. 
- People tend to use internet recommendations but they still prefer and trust better, whenever 
possible, in information from friends or colleagues. 
- People living for a longer time in a place would rely more on self-knowledge about the area 
or in friends’ tips than on internet recommendations when looking for a restaurant or service 
in this area. 
- The longer someone has lived in one area, the less this person would need to check or use 
maps to find his way in the vicinity, regardless of how this same person would usually do for 
finding directions in other districts, cities or countries. 
- The most widely used app in public spaces (concerning the case study) is Whatsapp, 
followed by GoogleMaps or GPS. 
- One of the most insightful conclusions was that the way people use smartphones in public 
spaces is more strongly related to the affinity and relation each person has with this place 
than to the place itself. Performed actions tend to correspond to people’s perception of 
places, as well as how they feel about it. Someone would act completely different when 
feeling confortable, related or connected to a place than when feeling strange, lost or 
insecure. 
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This research confirms that even though people thoroughly use and trust internet information, 
whenever it comes to recommendations, if possible, people would still rely more on friends’ or 
colleagues’ opinion rather than on internet. Despite the very refined recommendation systems 
existing, that allows us to see other people’s opinion and reviews about places, experiences 
and things, and also reviewers profiles, one can never be sure to share same taste or opinion 
with them. 
Summarizing this conclusion, internet does not replace direct contact; instead it adds a new 
source of information, adding layers of the virtual city to the physical one. Although this 
information is getting progressively more accurate, there is still a valuable intangible layer of 
knowledge about places held by locals that can not be replaced by any map, 
recommendation system or app. Our cultural references also influence the way we 
experience a place and settling roots enables us to have unique experiences and assign 
special significance to places. Despite all the infinite possibilities that being online can mean, 
there is still nothing comparable to really being in a place, experiencing it, feeling it and 
getting to know it and have face-to-face relations with people.  
Hardly the value of being somewhere sharing experiences with real people could be ever 
replaced by mediated perception. 
 
6.1 Limitations & Future Work 
In this research we have created a comprehensive dataset, allowing us to have a deep 
understanding of how the use of new mobile technologies affects the relation between people 
and public spaces. Notwithstanding, when interpreting the results, we should take into 
account that they reflect the specific reality of the case study site and it might be biased 
towards people from a specific age range. 
The methodology, however, has a broader value and could be applied to other contexts in 
forthcoming researches. For future work we would like to reply this research in other 
locations, sampling more diverse people in terms of age and nationality, as well as to explore 
the dataset performing comparisons among the different locations. 
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Annex 
Annex A 
Copy of the brief survey used to define field research spots: 
 
Hello! 
 
As part of the Master’s Degree on Urban Management at Universidad Politécnica de 
Catalunya (UPC), we are carrying out a research about public spaces in the neighbourhood 
called El Born. 
 
Our aim is to identify which of the open public spaces (streets, squares, parks …) are the 
most important in the neighbourhood. Who would be best prepared to elect these places than 
the own neighbours? 
 
Therefore, we ask you to help us indicating which are the most important public spaces in El 
Born, in your opinion. 
 
The surveyed area is within Via Laietana and Passeig Lluís Companys/Passeig Picasso and 
between Carrer de Trafalgar and Avinguda del Marquès de la Argentera. (You can check the 
map in the following link: http://bit.ly/1E4HtX2). 
 
Thank you very much! 
 
 
 
1 
Please, point out a public space you think is important for the inhabitants del Born: 
(ex. a square, a corner, a Street, a park, a leisure place or a place of community use…) 
 
_________________________________________________________________ 
 
2 
A public space where daily interaction among the neighbours occurs: 
(ex. a square, a corner, a Street, a park, a leisure place or a place of community use…) 
 
_________________________________________________________________ 
 
 
3 
A Street or a square in El Born you consider an important circulation axis in the 
neighbourhood: 
(it can be exclusively pedestrian) 
 
_________________________________________________________________ 
 
 
4 
A public space in El Born you consider of a high touristic interest: 
(ex. A square, a corner, a Street, a monument, a church, a museum…) 
 
_________________________________________________________________ 
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5 
A place in El Born you consider emblematic not only for the neighbourhood, but for the 
city as well: 
(here you can indicate, for instance, an important building, a square, a monument, a church, a 
museum, a market place…) 
 
_________________________________________________________________ 
 
6 
A public space in El Born you like best: 
 
_________________________________________________________________ 
 
 
 
About you 
 
7 
On which Street of El Born do you live? 
(If you do not live in the neighbourhood, please tell the street where you used to live) 
 
_________________________________________________________________ 
 
8 
Year of birth 
 
_________________________________________________________________ 
 
9 
Birth place (city) 
 
_________________________________________________________________ 
 
10 
Birth country 
 
_________________________________________________________________ 
 
11 
Gender 
 
Female / Male 
 
 
Thank you!!! 
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Annex B 
Copy of field research records template 
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Annex C 
Copy of the neighbours questionnaire (phase 3 – field research) 
El Born - Percepción de los vecinos y el uso de tecnologías móviles // 
El Born - neighbour's perception and the use of mobile technology 
 
¡Hola! 
 
Como parte del programa de Máster en Gestión Urbana de la Universidad Politécnica de 
Catalunya (UPC) estamos desarrollando una investigación acerca de la relación de los 
habitantes de El Born con el barrio a través de la tecnología móvil (smartphones). Esta 
encuesta nos ayudará a entender mejor como los vecinos se relacionan con el barrio y si las 
nuevas tecnologías afectan esta relación. 
 
Por favor, si vives o trabajas en El Born (o has vivido/trabajado en los últimos 3 años), 
ayúdenos contestando este pequeño cuestionario antes del día 1 de Junio! 
 
¡Muchas gracias!  
 
////// 
 
Hello! 
 
As part of the Master’s Degree on Urban Management at Universidad Politécnica de 
Catalunya (UPC), we are carrying out a research about the relation between El Born dweller’s 
and the neighbourhood through mobile technology (smartphones). Our aim is to better 
understand how El Born inhabitants interact with the area and how new smart technologies 
are changing this relation. 
 
Please, if you live or work in El Born (or have lived/worked in the last 3 years) help us 
answering this short survey before 1 June! 
 
Thanks a lot! 
 
 
Uso de Internet // Internet Use 
 
1 
¿Tienes internet en tu móvil? // Do you have internet connexion in your mobile? 
 
- sí // yes 
- no // no 
- solo con wi-fi // only with wi-fi 
 
 
2 
Sí tienes conexión a internet en el móvil, la usas cuando estás en la calle? // If you 
have internet connexion in your mobile, do you use it when you are in public spaces? 
 
- siempre // always 
- muy a menudo  // very often 
- a veces // sometimes 
- casi nunca // almost never 
- nunca // never  
- no tengo conexión a internet en mi móvil // I don't have internet connexion in my 
mobile 
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3 
Usas el Barcelona WiFi cuando estás en la calle? // Do you use Barcelona WiFi when 
you are in public spaces? 
(es el servicio de WiFi gratuito del Ayuntamiento // this is the free WiFi service provided by 
the City Council) 
 
- siempre // always 
- muy a menudo  // very often 
- a veces // sometimes 
- casi nunca // almost never 
- nunca // never  
 
////////////////////////////////////////// 
 
El Born 
 
4 
Crees que conoces bien el barrio El Born? // Do believe that you know El Born well? 
- muy bien // very well 
- bien // well 
- más o menos // so, so 
- no mucho // not very well 
- poco // a little 
 
5  
Conoces a tus vecinos // Do you know your neighbours? 
 
- muchos // many 
- algunos // some 
- ninguno // none 
 
6 
Como buscas a un servicio especifico que nunca has necesitado en El Born? // How do 
you look for a specific service that you have never needed before in El Born? 
(ej. un fontanero // ex. a plumber) 
 
- preguntas a un conocido o amigo // ask a friend  or a neighbour 
- páginas amarillas // yellow pages 
- en internet // internet 
- google maps // google maps 
- otro // other 
 
7 
Como buscas un bar o restaurante que no conoces en El Born? // How do you look for 
a bar or restaurant that you don’t know in El Born? 
 
- preguntas a un conocido o amigo // ask a friendo or neighbour 
- en internet // internet 
- google maps // google maps 
- TripAdvisor // TripAdvisor 
- otro // other 
 
8 
En tu opinión, cual sitio es 'la joya más preciosa' de El Born? // In your opinion, which 
place is the hidden gem in El Born? 
 
_________________________________________________________________ 
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////////////////////////////////////////// 
 
Mapas y GPS // Maps & GPS  
 
9 
Como te mueves o te ubicas en El Born? // How do you find your way in El Born? 
 
- ya lo conozco y no necesito ayuda // I already know it so I don’t need any help 
- lo miro en mi casa y después voy sin la ayuda del mapa // I look for directions at 
home and go without need of rechecking the map 
- preguntando en la calle // asking for directions 
- con la ayuda de un mapa de papel // using a paper map 
- con la ayuda de GoogleMaps o GPS // using GoogleMaps or GPS 
 
10 
¿Usas GoogleMaps o GPS para moverte por El Born? // Do you use GoogleMaps or 
GPS for finding your way in El Born? 
(en el móvil // in your mobile) 
 
- nunca // never 
- a veces // sometimes 
- siempre // always 
 
11 
¿Usas GoogleMaps o GPS cuando estás en otros barrios de Barcelona? // Do you use 
GoogleMaps or GPS when you are in other districts of Barcelona? 
(en el móvil // in your mobile) 
 
- nunca // never 
- a veces // sometimes 
- siempre // always 
 
12 
¿Usas GoogleMaps o GPS cuando estás en otra ciudad o país? // Do you use 
GoogleMaps or GPS when you are in other city or country? 
(en el móvil // in your mobile) 
 
- nunca // never 
- a veces // sometimes 
- siempre // always 
 
////////////////////////////////////////// 
 
Aplicaciones // Apps 
 
13 
Conoces estas aplicaciones? // Do you know the following apps? 
(Puedes marcar más de una opción // You can choose more than one option) 
 
- App Bicing 
- TMB App – TMB MAps 
- Citymapper 
- MyTaxi / Ecotaxi 
- Meetup 
- TripAdvisor 
- Foursquare 
- Just Eat 
- Ninguna // no 
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14 
Utilizas estas aplicaciones? // Do you use the following apps? 
(Puedes marcar más de una opción // You can choose more than one option) 
 
- App Bicing 
- TMB App – TMB MAps 
- Citymapper 
- MyTaxi / Ecotaxi 
- Meetup 
- TripAdvisor 
- Foursquare 
- Just Eat 
- Ninguna // no 
 
15 
Cuando estás en la calle utilizas tu móbil para: // When you are in public spaces do you 
use your mobile to: 
 
- llamar // call 
- enviar sms  // send sms 
- sacar fotos // take pictures 
- mail // check e-mail 
- ller notcias // read news 
- whatsapp 
- Facebook 
- GoogleMaps - GPS 
- Twitter 
- Tinder 
- TripAdvisor 
 
Posibles respuestas // possible answers: 
 
- siempre // always 
- muy a menudo  // very often 
- a veces // sometimes 
- casi nunca // almost never 
- nunca // never  
 
 
////////////////////////////////////////// 
 
Sobre ti // About you 
 
16 
¿Hace cuánto tiempo vives o trabajas en El Born? // How long have you been living in 
El Born? 
(o has vivido o trabajado // or have lived or worked) 
 
- 1 a 6 meses // from 1 to 6 months 
- 6 meses a 1 año // from 6 months to 1 year 
- más de 1 año // more than 1 year 
- toda la vida // since always 
 
17 
Género // Gender: 
- F // F 
- M // M 
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18 
¿Cúal tu edad? // How old are you? 
 
- <25 
- 25-45 
- 45-65 
- 65+ 
 
19 
¿De dónde eres? // Where are you from originally? 
 
- Cataluña // Catalonia 
- España // Spain 
- Otro // Other 
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Abstract 
Nowadays the possibility of being ubiquitous connected generates new patterns in the 
relation between people and the built environment. This research seeks to investigate how 
the widespread use of smartphones frames people’s perception, behaviour and interaction 
with public spaces and create new forms of urban dynamics in the Smart Cities era. In this 
context, we compared the different social groups (tourists, temporary and permanent 
residents) that inhabit the city. Adopting traditional methods of field observation and 
combining them with surveys and interviews we have extended and improved existing 
methodologies, generating a singular comprehensive dataset, consisting of more than 5000 
observations. The analysis of all collected data provided insightful outcomes both at street 
level and from the users’ point of view. The results evince that behavioural patterns on the 
use of technology in public spaces are tightly linked to the social group each person belongs 
to and to the relation each one has to a place. Despite the infinite possibilities of being online, 
mediated perception do not replace the intangible value of face-to-face relations. 
 
Key-words 
Smart cities, perception, public space, urban space, urban environment, technology, spatial 
analysis, tourism, collaborative, ubiquitous computing, geo-localization, data visualization and 
urban dynamics. 
 
  
 
 
 
Resum 
En la actualitat, la possibilitat d’estar connectat a Internet de forma ubiqua, transforma la 
relació entre les persones i el seu entorn, generant nous patrons de comportament. En el 
present treball investiguem com les persones interactuen amb l’espai públic i com les noves 
tecnologies mòbils i “intel·ligents” afecten les pràctiques socials i la forma amb que les 
persones es relacionen i perceben el seu entorn en les anomenades smart cities. En aquest 
context, comparem els diferents grups socials (turistes, residents temporals i permanents) 
que habiten la ciutat. Utilitzant mètodes tradicionals d’observació de camp i combinant-los 
amb enquestes i qüestionaris, aquesta investigació amplia i perfecciona les metodologies 
existents, generant una base de dades única i extensa, amb més de 5 mil observacions. 
L’Anàlisi del conjunt de dades captades va aportà resultats rellevants tant en quan es refereix 
a les observacions directes al nivell del carrer, com des del punt de vista dels residents. Els 
resultats evidencien que els patrons d’ús de tecnologia en els espais públics estan fortament 
relacionats amb el grup social al qual pertany cada individu i amb la relació que aquest 
individu te amb un determinant lloc. Malgrat les infinites possibilitats que suposa estar 
connectat, les percepcions intervingudes no substitueixen el valor intangible de les relacions 
cara a cara.  
 
Paraules Clau 
Ciutats intel·ligents, percepció, espai públic, entorn urbà, tecnologia, anàlisi especial, turisme, 
col·laboratiu, computació ubiqua (ubicomp), geo-localització, visualització de dades i 
dinàmiques urbanes. 
  
 
 
 
Resumen 
Actualmente, la posibilidad de estar conectado a Internet de forma ubicua, transforma la 
relación entre las personas y su entorno, generando nuevos patrones de comportamiento. En 
el presente trabajo investigamos como las personas interactúan con el espacio publico y 
como las nuevas tecnologías móviles e "inteligentes" afectan las practicas sociales y la forma 
como las personas se relacionan y perciben su entorno en las llamadas smart cities. En este 
contexto, comparamos los diferentes grupos sociales (turistas, residentes temporales y 
permanentes) que habitan la ciudad. Utilizando métodos tradicionales de observación de 
campo y combinándolos con encuestas y cuestionarios, esta investigación extiende y 
perfecciona las metodologías existentes, generando una base de datos única y extensa, con 
más de 5 mil observaciones. El análisis del conjunto de datos colectados aportó relevantes 
resultados tanto en lo que se refiere a las observaciones directas al nivel de la calle, como 
desde el punto de vista de los residentes. Los resultados evidencian que los patrones de uso 
de tecnología en espacios públicos están fuertemente relacionados con el grupo social al 
cual pertenece cada individuo y con la relación que este individuo tiene con determinado 
lugar. Pese a las infinitas posibilidades que supone estar conectado, las percepciones 
mediadas por la tecnología no reemplazan el valor intangible de las relaciones cara a cara. 
 
Palabras Clave 
Ciudades inteligentes, percepción, espacio publico, entorno urbano, tecnología, análisis 
especial, turismo, colaborativo, computación ubicua (ubicomp), geolocalización visualización 
de datos y dinámicas urbanas. 
  
 
 
 
Resumo 
Atualmente, a possibilidade de estar ubiquamente conectado a internet gera novos padrões 
na relação entre as pessoas e o ambiente construído. Esta pesquisa visa investigar como as 
pessoas interagem com o espaço publico e como as novas tecnologias moveis e 
“inteligentes” afetam as práticas sociais e a maneira como as pessoas se relacionam e 
percebem o seu entorno nas chamadas Smart Cities. Neste contexto, comparamos os 
diferentes grupos sociais (turistas, residentes temporários e permanentes) que habitam a 
cidade. Utilizando métodos tradicionais de observação de campo e combinando estes com 
pesquisas e questionários, este trabalho estendeu e ampliou as metodologias existentes, 
gerando uma base de dados singular e abrangente, composta por mais de 5 mil registros. A 
análise dos dados coletados permitiu obter resultados relevantes tanto no que diz respeito as 
observações ao nível da rua, quanto do ponto de vista dos usuários. Estes resultados 
evidenciam que os padrões comportamentais no uso da tecnologia em espaços públicos 
estão intimamente ligados ao grupo social ao qual cada pessoa pertence, assim como à 
relação que cada individuo tem com um determinado lugar. Apesar das infinitas 
possibilidades de se estar online, a percepção mediada não substitui o valor intangível das 
relações cara-a-cara. 
 
Palavras-chave 
Cidades inteligentes, percepção, espaço publico, entorno urbano, tecnologia, análise 
espacial, turismo, colaborativo, computação ubíqua, geolocalização, visualização de dados e 
dinâmicas urbanas. 
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1 Introduction 
According to the United Nations, the world’s population is increasingly concentrated in urban 
settlements. The world has urbanized rapidly since 1950 and projections indicate that it will 
continue to urbanize in the coming decades. Since 2007 more than 50 per cent of the world’s 
population lives in urban areas, a proportion that is expected to increase to 66 per cent by 
2050 (United Nations World Urbanization Prospects, 2014).  
Researchers in the fields of urban planning and physiology have historically investigated 
about perception and how people experience, perceive and navigate the urban landscape, 
generating mental maps of their spatial surroundings. One of the most influential studies to 
the field of city planning was an empirical research done by Kevin Lynch in the 60’s which can 
be seen in his book The Image of the City (1960). After him many other researchers from 
different disciplines have studied this topic.  
However, with the advent of internet, and now, with the widespread use of mobile devices 
(mobile smart phones, tablets, etc.), the possibility of being constantly “connected” is affecting 
and changing the way people interact and relate with the environment, and finally altering the 
city itself, reshaping the built environment. Cities around the world are being instrumented 
with digital devices and infrastructure (such as sensors, cameras, …) that generate loads of 
data and enable real-time analysis of city life. Given that the research scope needs to be 
updated, further studies tried to incorporate some technology to the classical analysis.  
Those changes affect not only cities dwellers but the way individuals experience places 
anywhere. Residents and non-residents have a complete different perception of the city as 
well as different needs. Inhabitants usually will look for services, specialized products that 
they don’t know where to find, plan how to get easily to a place where they have never been 
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before or look for car parking. Tourists, considering that they don’t know the place, depend 
more on maps, directions, indications and recommendations. Nowadays is very usual that 
people plan trips based on other peoples’ experience. There is no need of going to a tourist 
agency anymore. Anyone can book a flight or a train ticket from a smart phone, search for 
hotels and restaurants online and see photos, reviews and loads of detailed information 
generated by someone that has been there before using web services such as TripAdvisor. 
You can precisely check an address using Google Maps and the way to go from one place to 
the other using functions such as a route planner for traveling by foot, car or with public 
transport and even foresee the places through Street View perspectives. Online platforms 
allow people that don’t know each other but have the same interests to collaborate and get 
together to share information on specific topics. Social participation is today a growing 
phenomenon driven by new technologies. 
Given to its character, Barcelona is a very good place to observe those kinds of phenomena 
and to compare residents’ and tourists’ dynamics. The City Council is putting a lot of effort 
into making Barcelona a Smart City, providing many services that already use new 
technologies in order to improve citizens’ and visitors’ experience in the city. Taking it as a 
case study, we decided to focus in El Born area due to its rich mix of local life and touristic 
activities and its urban qualities.  
In this research, we have analysed the use of public spaces in El Born in Barcelona and how 
mobile technology affects the way people perceive and relate to the city. In order to achieve 
this understanding, we generated a brief virtual profile of the neighbourhood simultaneously 
to an exhaustive field research. Adopting traditional methods of observation and combining 
them with surveys and interviews we have extended and improved existing methodologies to 
meet our own goal. From the outcomes of the field research, we developed a comprehensive 
dataset, consisting of more than 5000 entries about how people use mobile phones in public 
spaces. Finally, a deep analysis of all collected data was done, providing insightful results, 
encompassing physical, social and virtual characteristics of El Born. 
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1.1 Main Objective 
Investigate how inhabitants relate with and perceive public spaces and how do mobile and 
smart technologies are changing social practices and the way people interact with places in 
Smart Cities, comparing the different social groups (tourists, temporary and residents). 
 
1.2 Specific Objectives 
- Analyse the use and perception of public spaces from the users’ point of view and identify 
how new mobile technologies are transforming the relation between people and the built 
environment taking as a case study El Born area in the city of Barcelona. 
- Get an understanding of how mobile technologies frame people’s behaviour and interaction 
with public spaces creating new forms of urban dynamics. 
- Identify if smart phones are immersive tools that allow people to have a better 
understanding of their surroundings or if it is rather an element of distraction that distances 
people from reality. Detect if it enhances or restrains uses and social behaviour, as well as 
the contact between people and places. 
- Quantify how depended of mobile and location based technologies people have become 
and how (much) they trust and rely on online tools. 
- Reveal where are the people that walk around staring at their smartphones. 
- Recognize if there are similarities or differences in the behaviour of people from diverse 
social groups (tourists, temporary and residents) that inhabit the city.  
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2 Theoretical Framework 
Planning spatial domains has always been the fundamental assignment of architects and 
urban planners. Every change in these spheres would directly affect their work and must be 
taken into account. 
Different methodologies have been used to describe cities and dwellers’ relations with the 
built environment.  
 
Perception 
As a result of an empirical study carried out in the 60’s by Kevin Lynch (Lynch, 1960), where 
he analysed and identified how people observe, perceive and displace in the urban space, 
based on interviews and mental maps of inhabitants of three cities of the United States, he 
pointed out five key urban elements whereby people describe and understand the city space, 
creating mental maps: 
- paths, the streets, sidewalks, trails, and other channels in which people travel; 
- edges, perceived boundaries such as walls, buildings, and shorelines; 
- districts, relatively large sections of the city distinguished by some identity or 
character; 
- nodes, focal points, intersections or loci; 
- landmarks, readily identifiable objects which serve as external reference points. 
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In other words, these are physical elements that configurate ways and networks and allow 
people to imagine and perform physical displacements and establish relations with the built 
environment.  
Besides identifying these five elements, the author studied the mental image of that city which 
is held by its inhabitants. He used and defined the term legibility as “the visual quality, the 
apparent clarity or legibility of the cityscape.” That, for him, meant the easiness with which its 
parts can be recognized and organized into a coherent pattern. 
Lynch highlights that the need to recognize a pattern is determinant considering that today a 
distinctive, legible environment gives way to security and to intensity of human experience 
inside the city. 
The concepts described in Lynch’s book, The Image of the City (1960) were widely spread 
and influenced many studies in urban planning and in environmental psychology. 
One decade later, in the 70’s, Stanley Milgram, a world renowned American social 
psychologist, carried out a similar experiment in Paris followed by other cities. He wanted to 
understand the mental models of cities; so he asked Parisians to make hand-drawn maps 
that represented their versions of the city. The maps were combined to identify 
understandable and recognizable parts of the city (Milgram, S.; Jodelet, D.,1976). 
Lynch and Milgram showed that people’s mental maps of cities differ from, and go beyond, 
the actual physical layout of cities (F. Bentley, 2012). 
 
Cognitive Maps 
Alternative concepts on how we acquire, process, store and use information about the 
environment were studied. Cognitive maps were first defined by the psychologist Edward C. 
Tolman (1948), as the way people think on and about space and how this influences their 
everyday behaviour. (Gieseking, 2013). In the early 70’s, Roger M. Downs and David Stea 
defined cognitive maps as below: 
“We offer a formal definition: cognitive mapping is a process composed of a series of 
psychological transformations by which an individual acquires, codes, stores, recalls 
and decodes information about the relative locations and attributes of phenomena in 
his everyday spatial environment.” (Downs, R. M.; Stea, D., 1973) 
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In what refers to cognitive maps and spatial behaviour they wanted to reinforce the idea that a 
cognitive map is not necessarily a ‘map’ and that spatial information could be represented in 
infinite ways. They can be complex and at the same time very selective, a conceptual and 
abstract representation that do not reply a cartographic map. Cognitive mapping is a research 
tool that can be used to learn about people's knowledge of places. 
 
Smart City 
With the present wide use of the term “Smart City”, cities around the world claim to be Smart 
even without defining its meaning. Beyond the idea of a high-tech city, based only in IT 
infrastructures, and having technology, sensors and automate systems as a solution to any 
kind of problem, the real smart city should be based on using networked infrastructures in 
order to generate social, cultural, economic and environmental development (Hollands, 
2008). Although this term is quite new, the idea behind it comes from an evolution of past 
agendas, incorporating technology as a support to solve urban problems in a more efficient 
way, but not being the solution itself. The Smart City concept provides an innovative and 
alternative approach to urban planning concerning sustainability issues. With the purpose of 
transforming urban areas in better places for living, smart cities embody social and 
environmental capital through the intelligent use of new technologies. (Deakin and Al Waer, 
2012). 
“First and foremost, progressive smart cities must seriously start with people and the 
human capital side of the equation, rather than blindly believing that IT itself can 
automatically transform and improve cities.” (Hollands, 2008) 
For the author, the great value of a technology is the way people use it as communication 
tool, empowering the development of communities, culture and economy. 
One of the most valuable and powerful aspects of new smart technologies is that it allows an 
inversion in the roles. We don’t have anymore to wait for authorities to solve issues, we can 
rather participate and define (or redefine) our needs, generating, sharing and spreading 
information. Dwellers in a city must be active actors and take part in reshaping its future. 
“‘Smart cities’ is a term that has gained attraction in academia, business and 
government to describe cities that, on the one hand, are increasingly composed of 
and monitored by pervasive and ubiquitous computing and, on the other, whose 
economy and governance is being driven by innovation, creativity and 
entrepreneurship, enacted by smart people.” (Kitchin, R., 2013). 
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According to the European Innovation Partnership on Smart Cities and Communities - 
Strategic Implementation Plan (2013) definition, 
“Smart cities should be regarded as systems of people interacting with and using 
flows of energy, materials, services and financing to catalyse sustainable economic 
development, resilience, and high quality of life; these flows and interactions become 
smart through making strategic use of information and communication infrastructure 
and services in a process of transparent urban planning and management that is 
responsive to the social and economic needs of society” 
While technology continues moving away, the use of midia to shorten physical distances, we 
continue gathering in places that are especially relevant for us. Thus, the most intelligent 
places are those who manage to combine the best of both worlds: physical and digital 
(Walters, 2011) 
In this study we are going to focus on the human capital, the power and knowledge we can 
get from “smart citizens” and its collective wisdom rather than in the technological 
infrastructure. 
 
Barcelona as a Smart City - Case study 
The Barcelona City Council describes Smart City as “a new concept defining a city that works 
to improve the quality of its citizens' lives by guaranteeing sustainable social, economic and 
urban development. A smart city is based on the use and modernisation of new information 
and communication technologies (ICT) to provide more efficient management of the city's 
services and resources”. The city is considered to be the top smart city in Spain, thanks to its 
urban transformation, a long-term transversal strategy. Being pioneer in terms of 
implementing the idea of the Smart City, it has a clear vision of what kind of city it wants to 
become: self-sufficient, with productive neighbourhoods, living at a human speed and 
producing zero emissions. This vision seeks to ensure a better life quality to its residents 
through the use and integration of technology and offering an efficient management of the 
city's services and resources as well as facilitating the interaction of its citizens with its 
administration (http://smartcity.bcn.cat/en - last accessed July 2015). 
In what concerns to Smart City, the municipality has defined nine areas: Public and social 
services; Environment; Mobility; Companies and Business; Research and Innovation; 
Communication; Infrastructure; Tourism and Citizen Cooperation, offering a variety of online 
services and apps related with different aspects of the city (services, touristic information,…). 
The City Council has a Services and Procedures Portal so that procedures for municipal 
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services can be carried out online. The idea is to make local government more flexible and 
accessible and, in that way, improve people's wellbeing and quality of life. 
 
El Born 
As a case study El Born area in the city of Barcelona was chosen given that its urban fabric 
offers a rich combination of uses and users. This area is part of the Sant Pere, Santa 
Caterina i la Ribera neighbourhood, included in the old town district Ciutat Vella. This is a 
lively area that combines a variety of uses and users, where an intense touristic activity and a 
genuine “vida de barrio” (local life) takes place. Its streets are mainly pedestrian and its urban 
fabric is full of small squares which are permanence and interaction places generating an 
intense use of public spaces. 
 
Figure 1: Sant Pere, Santa Caterina i la Ribera - location and demographic data 
Source demographic data: Statistics Department of Barcelona City Council, 2013 	  
Given that the research focus is to study the perception of public spaces in smart cities, this 
area offers a rich aggregation of urban dynamics, been the ideal place to analyse and 
compare how residents and non-residents, use, interact and share the public space. 
“Hardware” equipment, such as urban-signalling, showing directions and walk routes, pointing 
out main attractions, helps citizens and visitors to find their way in the area. There are around 
twenty Barcelona WiFi , a free WiFi service provided by the City Council, access points. 
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3 State of the Art 
The research reviewed, in the previous chapter, are representative studies about city 
perception and mental maps. Here we will explore examples where technology is introduced 
in the study of city perception. Likewise we recall some definitions of cities as a hybrid 
between physical and virtual spheres and present two empirical studies on public spaces 
satisfaction. As well as two projects where mobile phone data from telecom companies are 
collected, analysed and visualised in order to better understand urban systems. 
With the widespread use of mobile smartphones, tablets, and portable computers, cities are 
progressively turning into the primordial locations for interacting with computing systems (F. 
Bentley et al, 2012). The merging of digital and physical spaces conducts to innovative socio-
spatial practices. This has a huge impact on urban phenomena and on the dynamics of 
inhabiting, meeting, traveling, displacement, work, provisioning, leisure and people’s 
behaviour. 
Moreover, the digital footprints left by users is allowing to study how people move in a city 
(Girardin, 2008), with an amount of data that was impossible to gather in the past. And here is 
where cross-disciplinarity becomes very important. 
In a time when cities around the globe claim to be smart, it is crucial to be conscious and 
highlight the value of its inhabitant’s collective wisdom. We should use this power to create 
the kind of places we want to live in. Technology can improve efficiency in many aspects but 
cities cannot be understood without its people.  
Many investigations on urban perception were done and more recently some researchers 
have embedded technology use, sensors or online tools to the classic experiments. 
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In the city of Bath, UK, scanning discoverable Bluetooth devices was incorporated to Space 
Syntax analyses, a methodology developed by Bill Hillier and Julienne Hanson (O’Neill, E. et 
al, 2006). Another study, held in Chicago, replicated Milgram’s Mental Maps adding a 
questionnaire at the end in order to capture demographic aspects of the participants and 
distinguish differences in people’s views of the city based on their backgrounds and 
technology use (Bentley, F. et al, 2012). The most recent example, an online game that asks 
participants to recognize Google Street View pictures of the city of London aiming to 
determine its streets recognisability (Quercia, D. et al, 2013). 
These different studies indicate that, for people, the environment exists by means of their 
interaction with it. Therefore, the environment is not an extrinsic condition, but something in 
what we take part in creating and defining. “Rather than a simple internal–external 
relationship between people and the environment, there is a complex and dynamic exchange 
in which the environment informs human knowledge, and human experiences shape the way 
by which the environment is known.” (Gieseking, J.J., 2014). 
With the advent of Internet, and nowadays with the possibility of been “on line” all the time, 
and everywhere, (ubiquitous computing) the concept of displacement, interaction and 
communication is rapidly changing.  
According to Anhony M. Thownsend (Townsend, A. M., 2013), we are witnessing the birth of 
a new civic movement, as the smartphone becomes a platform for reinventing cities from the 
bottom up. We are reorganizing our lives around mass mobile communications. 
Early studies suggest that the rapid increase in the use of smart phones had the potential to 
reduce geographical distances, allowing remote users to be connected even while on the 
move (ubiquitous connectivity), but at the same time disconnecting them from their immediate 
surrounding space (De Souza e Silva, 2013). 
Different terms are being used to describe the 21st century city as a dual entity, where there 
is an overlapping between the real/built/physical environment and the virtual/data/information 
sphere. “Urban space becomes ‘hybrid space’, a conceptual space created by the merging of 
borders between physical and digital spaces” (De Souza e Silva, 2006). 
William J. Mitchell (Mitchell, 1999), who developed the term E-topia (as a variation of the term 
Cybercity), believed that urbanism and urban design should not be anymore oriented by 
urban or architecture formulas, but to develop software instead which would interconnect 
buildings and city spaces virtually. In this Cibercity, the built environment would interact with 
its inhabitants through sensors, screens, cameras, receivers, and all kinds of technological 
paraphernalia. 
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Such statements arise some issues about urban phenomena and people’s use of public 
space and the way people experience urban life. For instance: Can the virtual network 
influence the perception of the built environment in the city? How are physical and virtual 
spaces related to each other? How do people perceive the built space and how do new 
technologies influence and affect this perception? How are new technologies changing the 
physical world? 
According to Fabien Girardin, 
“The increasing use of mobile, digital and location-sensing technologies such as 
digital cameras, mobile phones, Global Positioning Systems (GPS), and web-based 
services in our personal and professional activities is changing our lives, not only in 
the way we communicate and interact with each other but also how we perceive our 
environment.” (Girardin, 2009) 
For De Souza e Silva (De Souza e Silva, 2013), one of the most profound implications of 
location-aware technology use is a shift in our perception of space. 
Therefore, emerges the hypothesis that face-to-face perceptions, replaced by mediated 
perceptions, create very different realities; thus, there is a complete change of socio-spatial 
behaviour that has a direct effect on future urban interventions. 
As stated in a perception survey on Quality of life in European cities, carried out by the TNS 
Political & Social network on behalf of the European Commission Directorate-General for 
Regional and Urban Policy, in 79 European cities, published in 2013, the citizens’ satisfaction 
with public spaces is generally quite high. Via a range of questions, citizens were asked to 
express their views on various aspects of urban life and how they perceive quality of life in 
their home cities. The methodology used was that of Eurobarometer surveys. This 
methodology consists of approximately 1000 face-to-face interviews per country. Been asked 
about their satisfaction with regard to public spaces (such as markets, squares and 
pedestrian areas) in Barcelona, 21% of the citizens answered that they where very satisfied, 
62% where rather satisfied, while only 4% where not at all satisfied. 
Further subjective studies on public space satisfaction were done. The Centre de Política del 
Sòl i Valoracions (CPSV) developed a research aiming to determine the social value of 
Barcelona’s public space, by virtue of the psychological estimation of the multiple dimensions 
of urban attractiveness. (J. Roca et al, 2000). In this study, 275 data collection points were 
established in the different micro-zones of the city. Residents and non-residents were 
interviewed, been asked about their opinion on specific aspects of the immediate 
environment. In parallel with the survey, a counting of the passing by people (in each of the 
275 points) was done, in order to determine what time of the day had highest flow intensity. 
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The outcomes of this analysis showed that the attractiveness of Barcelona’s public space is 
considered really high by the people in the city. Residents tended to rate higher than non-
residents (J. Roca et al, 2000). Another striking result showed that the Ciutat Vella, was rated 
as the most attractive area in the city, despite (at that time) its reputation as an urban space 
in deterioration process. This study was carried out 15 years ago. Since then the area has 
undergone a process of renovation. 
Some investigations referring to the use of mobile phones and the built environment have 
been done. The following examples use smartphone as a sensor, which, trough GPS or 
telecommunications antennas signal, enable to track peoples’ movement and subsequently 
analyse city dynamics. 
Big Data and Tourism: New Indicators for Tourism Management, a recent joint research 
realized by Telefónica R+D and RocaSalvatella was done combining data from Telefónica 
Móviles España and BBVA concerning the use of mobile phone and credit card transactions 
in Barcelona. The idea behind this study is to understand the possibilities of Big Data and in 
this case, to identify tourist behavioural patterns and based on it to develop customized 
recommendation systems and other products for the tourism market. 
Another project carried out by the Massachusetts Institute of Technology (MIT) SENSEable 
City Lab, Real Time Rome (Calabrese, 2006) was done combining location-based data from 
mobile phones gathered from Italia Telecom, with transport networks (buses and taxi) in the 
city of Rome, Italy. The project aimed to disclaimed the city “pulse”, by monitoring the city 
activity, processing real-time information and visualizing it thought six different software which 
generated diverse visualizations showing: Pulse; Gathering points; flows; intensity of mobile 
phone usage and so on. This project integrated the 10th Venice Biennale exhibition in 2006 
and it was developed under the direction of Professor Richard Burdett. Other similar projects 
were carried out by MIT SENSEable City Lab (Ratti, 2006). 
Both examples are very insightful and show powerful tools for study cities dynamic systems. 
However it is important to highlight that this kind of study can only be performed by those who 
have access to or hold this kind of data. 
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4 Methodology 
Due to the various aspects that this research seeks to cover, a combination of different 
methodologies was used. The research was divided into two main approaches: Virtual Profile 
and Field Research, addressing qualitative and quantitative aspects. A brief summary of the 
methodology can be depicted as follows: 
 
4.1 Virtual Profile - Online data collection about El Born in order to get a virtual 
synopsis of the area.  
 
4.2 Field research - The field research consists of three phases, preceded by the 
definition of observation spots: 
4.2.1 Define observation Spots - Identification of relevant spots for field 
research, excluding disrupted areas. 
4.2.2 Field Observation - Street level observation applying traditional 
methods of observing, recording, photographing, counting, in order to gather 
information on the use of public spaces and social dynamics focusing on the 
use of mobile devices. 
4.2.3 Short Survey - ¿Where are you? 
4.2.4 Residents Questionnaire - Online and face-to-face 
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4.3 Dataset Description & Analytical Techniques 
4.3.1 Virtual Profile - Mapping & Analysis  
4.3.2 Field Research Dataset summary 
4.3.3 Dataset Description & Analytical Techniques - Field Observation 
4.3.5 Dataset Description & Analytical Techniques - Short Survey 
4.3.5 Dataset Description & Analytical Techniques – Questionnaire 
 
 
 
Figure 2: Process Diagram 
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4.1 Virtual Profile 
The virtual profile of El Born neighbourhood is used as a brief launching point of this study. It 
allows us to generate the “picture” of the neighbourhood trough information gathered in 
internet about the area. 
In order to create this virtual synopsis we have collected data from different sources such as 
TripAdvisor, a website that provides user-generated reviews of travel-related content; Twitter, 
an online social network service that allows users to send and read short messages (tweets) 
and from Barcelona Turisme, the website of the official organization for tourism promotion 
(http://www.barcelonaturisme.com). 
First of all, we collected touristic information from Barcelona Turisme webpage labelled as 
Must See in El Born area (Sant Pere, Santa Caterina I la Ribera), generating a list of touristic 
attractions including its latitude and longitude. 
Afterwards we got a list of all top Attractions from TripAdvisor for the same area also including 
latitudes and longitudes data. 
Finally we have downloaded a data-sheet of geo located Tweets, using Twitter Geo Search 
API which allows to download datasets of Tweets. Given a pair of latitude and longitude and a 
distance in Km, this request returns a list of geolocated Tweets, having the given latitude and 
longitude as the origin point and the length as its limit. This dataset contains also information 
regarding the Tweet’s language.  
 
 
4.2 Field Research  
After the definition of observation spots the field research was divided in three phases, 
combining three data-gathering methods: 
§ Phase 1: Field Observation - Street level direct observation 
§ Phase 2: Short Survey - ¿Where are you? 
§ Phase 3: Residents Questionnaire - Neighbours face-to-face and online questionnaire 
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4.2.1 Defining observation spots 
First of all we had to identify relevant spots in the neighbourhood where we could implement 
the field research. We sought to identify places with different character such as: a place 
important for the local life; a place important for neighbour’s everyday interaction; a circulation 
axis in the area; a place with high touristic interest and a city landmark in the neighbourhood. 
-  
Figure 3: El Born Public Spaces - Online survey layout 
 
In order to reflect the neighbours perception about El Born and its character, a brief online 
survey was carried out, where we asked people who live in the area to identify those spots. 
The survey was done using Google Forms tool (Figure 3: El Born Public Spaces - Online 
survey layout) and included an online map (Figure 4: Area of study map) developed with the 
online tool Mapbox (https://www.mapbox.com) that use as base Open Street Map tiles 
(http://www.openstreetmap.org) , defining the area of study. 
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Figure 4: Area of study map 
 
The survey was sent by e-mail to 20 persons living in the area and after a week we got 15 
answers. Although people’s background and nationality was very diverse, the answers were 
quite similar. As outcome of this survey, we have defined five case study spots for the field 
research as shown in Figure 5: Case studies map:  
 
Figure 5: Case studies map 	  
§ Allada Vermell 
§ Forat de la Vergonya  
§ Carrer de la Princesa  
§ Passeig del Born  
§ Santa Maria del Mar 
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4.2.1.1 Case studies characterization: 
Allada Vermell: 
 
 
Figure 6: Allada Vermell limits 	  
It was chosen as a relevant place for El Born inhabitants. It is a pedestrian street set as a 
square bounded by Carrer dels Assaonadors and Carrer dels Carders. No cars are allowed in 
this area. The ground floors of the residential buildings are mainly occupied by bars and 
restaurants with tables outside (terrazas), a few shops and a small theatre. There is a 
playground for children, benches and trees. In the mornings it is very quiet and it is usual to 
see neighbours walking their dogs. On weekends a handcraft market takes place. It has a 
pleasant atmosphere and it is a square shared by locals, families, groups of friends and some 
tourists.  
 
 
Figure 7: Allada Vermell 
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Forat de la Vergonya: 
 
 
Figure 8: Forat de la Vergonya limits 
 
This place was pointed out as a place of interaction among neighbours and which has special 
importance for the inhabitants. It is a square conformed by Carrer de Jaume Girralt, Carrer de 
Metges, Carrer dels Carders and Carrer de Sant Pere Més Baix. It is a place to stopover, with 
benches and threes. There is a sport field, a playground, a dog field and an urban vegetable 
garden (huerto urbano). Most of the ground floors are residential buildings although there are 
a few shops, a waste selective collection point (“punt verd”) and “Casal de Barri Pou de la 
Figuera”, a neighbourhood centre. Usually it is a very lively square, with plenty of children 
from the neighbourhood playing and groups of friends, people doing sport, walking the dog or 
just relaxing and enjoying being outside. It is a meeting point where neighbours join and talk. 
There are people from a variety of ethnicities an age ranges sharing the same space. 
 
 
Figure 9: Forat de la Vergonya 
33 	  
Carrer de la Princesa: 	  
 
Figure 10: Carrer de la Princesa limits 
 
A street considered an important circulation axis in El Born. It is the only straight (orthogonal) 
street in the area and it crosses the whole neighbourhood, connecting El Barri Gótic with La 
Ciutadella Park. It is not a very wide street but cars are allowed. The ground floors of the 
residential buildings are fully occupied by shops, bars, cafes, hotels, minimarkets and other 
commercial activities. Sidewalks are intensively used by turists and residents day and night 
as a city corridor. It is not a pleasant place to  stay, and the main use is as a crossing route. 
 
 
Figure 11: Carrer de la Princesa 
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Passeig del Born: 
 
 
Figure 12: Passeig del Born limits 
 
It is what in Catalonia is called a Rambla, a broad avenue with vehicle lanes either side of a 
wide, tree lined pedestrian strip. This place was pointed out by residents in all the answers, 
what leads us to the idea that it is an important place for tourists, as well as for residents. It is 
a crossing way as well as a place to stay, being relevant not only to the neighbourhood but 
also for the city. It is a very pleasant area, in the core of the neighbourhood, tree-lined and 
impressive architecture. The ground floors of buildings are fully occupied by shops, bars, 
cafes and other commercial activities. Some bars have bustle terraces and shops in this area 
tend to be “elegant”. This intensive activity area is full of tourists, families and groups of 
friends, although in the morning it is possible to appreciate a peaceful neighbourhood life. 
 
 
Figure 13: Passeig del Born 
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Santa Maria del Mar: 
 
 
Figure 14: Santa Maria del Mar limits 
 
The Church surroundings and the little Santa Maria Square in front of it were chosen by 
neighbours as a very important place for the city, locals and tourists. Beyond its historical 
value and magnificent architecture, the place is a valuable landmark in the city which attracts 
loads of tourists and people from all around. It is a frenetic area, always packed with 
pedestrians, groups of tourists, people taking pictures, street performers, and so on. Apart 
from the Cathedral itself, the square is full of bars, cafes, ice cream shops, souvenir shops 
and some boutiques. Bars have terraces that usually contribute to the live atmosphere.  
 
 
Figure 15: Santa Maria del Mar 
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4.2.2 Field Observation 
Street level direct observation was performed applying traditional methods of observing, 
recording, photographing and counting, in order to gather information on the use of public 
spaces and social dynamics focusing on the use of mobile devices. Observation is a 
fundamental and highly important method in all qualitative inquiries.  
We developed our research based in two methodologies (Gehl, 2013 and García Almirall, 
2012). From those methodologies we have learned how to systematize the research in order 
to collect similar information for each observation what makes possible to compare results 
and take conclusions from the collected data. 
“A number on its own is seldom of interest. It is important that the results can be 
compared. Therefore, it is essential to register precisely and comparably. Factual 
conditions like weather and time of day must be also noted consistently and precisely 
so that similar studies can be conducted at a later date.” (Gehl, 2013) 
After studying carefully the methodology we have created a graphical tool, a record form 
(Figure 16) including all the activities related to mobile phones and maps that we wanted to 
observe; characteristics about who is performing the action and general information about 
time, weather and place. This record intends to simplify the task of writing down the collected 
information (a copy of the record form is contained in the Annex).  
 
Figure 16: Field research records template 
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“Making a qualitative assessment by counting how many people do 
something makes it possible to measure what might otherwise seem 
ephemeral: public life.” (Gehl, 2013). 
 
Due to the rich aspects of El Born neighbourhood life and activities, we considered necessary 
to perform the field observation in different times of day and in diverse week days. The main 
aim was to map, quantify and qualify mobile phones activities, comparing the patterns 
between spots and hour of the day.  
 
We have established five kinds of week days 
§ Monday/Tuesday 
§ Wednesday/Thursday 
§ Friday 
§ Saturday 
§ Sunday 
 
And three time ranges per week day: 
§ morning (from 8:00 to 10:00) 
§ midday (from 13:00 to 15:00) 
§ evening (from 19:00 to 21:00) 
 
The street level direct observation was performed over a period of twenty days, from 9 May 
2015 till 29 May 2015. According to referred methodology, this period of the year offers ideal 
conditions for observing public life as the weather is neither too warm nor too cold. 
Preceding the field observation, we visited each chosen place, registering main 
characteristics, photographing and establishing the exact observation point. Besides that an 
itinerary of observation was set (Figure 17: Itinerary map). 
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Figure 17: Itinerary map 
1. Allada Vermell 
2. Forat de la Vergonya  
3. Carrer de la Princesa  
4. Passeig del Born 
5. Santa Maria del Mar 
Every observation was systematized as follows: 
§ Observe spot activity and take pictures (from the same places) 
§ Fill the records with basic day information (spot name, date, weather, temperature, 
weekday and time range). 
§ Observing / counting the pedestrians and mobile related activities (5 minutes using a 
stopwatch) – filling up the records according to each person activities, gender, and 
group characteristic while observing. People passing by bicycle, skate, motorcycle or 
any kind of transport were not considered as they are not supposed to be using the 
mobile phone. 
§ Take notes (Diary) 
 
Figure 18: Field observation - Checking time and filling up records 
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At the end of the field research period around 85 observations have been done. 75 
observations have been successfully concluded. Some registrations were interrupted by 
singular situations (ex. a street theatre, changing the ordinary pattern of activities) or weather 
conditions (ex. suddenly started to rain) and were not considered. It is important to say that as 
at some spots, week day and time of day (ex. Santa Maria del Mar, Saturday, midday) the 
amount of passers-by was very high, it could generate a slight inaccuracy. 
 
Figure 19: Field observation - counting pedestrians and mobile related activity 
 
Apart from the day related data, from these observations we have collected data concerning: 
The number of passers-by; the amount of mobile phone related activity; the kind of mobile 
phone related activity; the amount of map related activity; the kind of map related activity; the 
characteristics of the ones performing the activities (male, female, child); if they were alone or 
in groups and in this case which kind of group (solo, couple, mixed group, female group, male 
group, children group or family) they belonged to, answering basic questions addressed by 
Gehl’s methodology: Who? How Many? When? Where? What? 
 
4.2.3  Short survey - ¿Where are you? 
As the second part of the field research, a short survey has been done. Having tried to 
perform this short survey using traditional manual tools (clipboard, pen and paper), and 
having had a bad feedback (people didn’t want to answer, thinking it was a scam) we finally 
chose to develop it using Google Forms. The answers were collected in person with a 
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smartphone connected to internet, filling up the online form (Figure 20: ¿Where are you? - 
Short Survey layout), resulting in a more efficient data collection. 
 
Figure 20: ¿Where are you? - Short Survey layout 
 
This part of the field research aimed to answer the most substantial question of this work: why 
are so many people staring at their mobile phones as “zombies”? It doesn’t matter what they 
are doing (going up stairs, talking, driving, crossing the street, in a bar, in a park, with 
friends….) they keep staring at the mobile. 
 
Figure 21: Man staring at his phone while walking 	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Again in the five chosen spots (case studies), after observing people using mobile phones in 
public space, more exactly staring at mobile phones, we would approach this person asking 
what they were doing at their mobile phone at that exact moment. Here we did not ask those 
people clearly taking pictures or talking nor the ones only holding the phone. 
 
 
Figure 22: approaching a couple - both using the mobile phone 	  
For the purpose of having a direct comparable dataset and a relevant number of responses 
we established a goal of 75 responses in total, divided by the five data collection points. 
Finally we have collected 100 responses, 20 in each data collection points. From the 103 
inquired people, only 3 didn’t want to answer, mainly because of language issues. 
 
 
Figure 23: Performing the Short Survey 
¿Where are you?  - Looking for directions! 	  
The short survey was composed by the main question ¿Where are you? Followed by some 
questions regarding the respondent’ origin and place of residence (El Born, Barcelona or 
Other), for how long they have lived in El Born or in Barcelona or, in case of a tourist for how 
long they stayed in the city (Figure 20: ¿Where are you? - Short Survey layout).  
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4.2.4  Residents Questionnaire - Online & face-to-face 
To conclude the field research, a questionnaire (Figure 24: Residents questionnaire layout) 
with the El Born residents was performed. It was addressed to people who live (or work) or 
has lived in the area in the last 3 years. We considered that before this period the use of 
smartphones was not as widespread as it is today, or that at least less people would have 
permanent internet connection. We also got responses from people living in the area for a 
short period of time (1 to 6 months) in order to compare the way they make use of technology 
for improving their knowledge of the area and how they relate to it. 
The questionnaire intended to gather qualitative and quantitative data from the El Born 
dwellers’ in order to better understand how they interact with the area and how new smart 
technologies (smartphones) are changing this relation. It also expected to determine how 
much residents rely on online information about the neighbourhood and the way they 
normally make use of mobile phones, internet, online maps and apps.  
 
Figure 24: Residents questionnaire layout 
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The questionnaire was divided in five main topics: 
§ Use of Internet  
§ El Born neighbourhood 
§ Maps & GPS 
§ Apps 
§ Demographic data 
 
The online questionnaire was active for 21 days (from 25 May 2015 to 15 June 2015). In 
parallel we did the face-to-face questionnaires with neighbours. 
Finally we have done 12 face-to-face questionnaires and collected 49 online questionnaires, 
summing up 61 answers. We decided to disregard 1 answer because it was clearly 
duplicated, ending up with 60 valid questionnaires. 
A copy of the questionnaire is contained in the Annex. 
 
4.3 Dataset Description & Analytical Techniques 
The goal of data analysis is to describe, interpret and explain the collected data so that it may 
respond to issues raised in the study. In this research the Virtual Profile data was mapped 
while the data gathered during the different phases of the Field Research (Field Observation, 
Short Survey and Questionnaire) was analysed using statistic tests. The main analytical 
techniques applied were: frequency, which reveal how the data is distributed with respect to 
the values considered in the variable; dynamic and cross tables. Frequencies can be used to 
reveal important aspects in the relation between users and the built  environment with no 
need of being combined with other statistical tests, (LAY, M. C. D.; REIS, A. T. L., 2005). All 
the statistical tests were carried out using statistic software (such as Excel, SPSS and its 
open-source version PSPP). 
 
4.3.1 Virtual Profile - Mapping & Analysis 
Employing all the geolocated data collected from TripAdvisor, Twitter and Barcelona Turisme, 
we generated a set of different maps. These maps were done using CartoDB, a platform for 
creating visualizations of geospatial data in the cloud (https://cartodb.com/). 
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This procedure, including exploratory analysis and data visualization, through the creation of 
maps, allows us to describe and identify the existence of patterns in the spatial distribution of 
the highlighted places. The main goal of this task is to visualize spatially which areas are 
more “represented” in internet and which are the “blind spots” for further comparison with the 
data delivered by the neighbours in the Field Research. 
 
4.3.2 Field Research Dataset summary 
A brief summary of the three datasets which comprise the field research:   
 
 
Table 1: Dataset summary 
 
4.3.2.1 Field Observation dataset summary: 
Total Entries: 5290 
Data collection points: 5 
Week days: 5 
Times of the day: 3 
Observations (total): 85 
Observations successfully completed: 75 
Source: Street level direct observation 
Data collection Period: from 9 May 2015 to 29 May 2015  
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4.3.2.2 Short Survey dataset summary: 
Total Entries: 100 
Data collection points: 5 
Performed Survey (total): 103 
Performed Survey successfully completed: 100 
Source: Street level face-to-face survey (smartphone assisted) 
Data collection Period: from 22 May 2015 to 13 June 2015 
4.3.2.3 Questionnaire dataset summary: 
Total Entries: 60 
Face-to-face questionnaires: 12 
Online questionnaires: 49 
Performed Questionnaire (total): 61 
Observations successfully completed: 60 
Source: Computer assisted online questionnaires and face to face questionnaires 
Data collection Period: from 25 May 2015 to 15 June 2015 
 
4.3.3 Dataset Description & Analytical Techniques - Field Observation 
After concluding the field observation, a key moment of the research was to define how to 
convert the raw data collected in situ to computer files in a clear dataset. Data encoding and 
transcription is a very time consuming process and it must be done systematically and with 
precision. Due to the large amount of collected data and in order to simplify the transcription 
process, a numeric code was assigned to each possible value for each variable (Table 2: 
Field observation variables code). 
 
Table 2: Field observation variables code 
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In what relates to the different week days and time of the day another code was assigned for 
each possible combination (Table 3: Field observation - week day and day time code). 
 
 
Table 3: Field observation - week day and day time code 	  
In total we had 6 variables with its respective domains (set of all possible values that a 
variable is allowed to have):  
§ Day: Combined info regarding week days and time of the day - ex. Friday Morning 
(see domain in Table 3: Field observation - week day and day time code). 
§ Place: Observation point - Allada Vermell, Forat de la Vergonya, Carrer de la 
Princesa, Passeig del Born or Sta Maria del Mar. 
§ Person: The kind of observed person - Female; male or child (age around 10 years or 
less). 
§ Group kind: The kind of group the subject belongs to - Solo (subject is alone), couple, 
mixed group, female group, male group, children group or family. 
§ Action: The kind of performed activity by the subject - Holding map, looking a map, 
holding a mobile, looking at or texting, talking on mobile, taking a picture, taking a 
selfie or no mobile related action 
§ Group action: If there is action within the group the subject belongs to and if it is the 
subject the one performing the action - none, yes active (the subject is performing the 
activity), yes passive (there is activity in the group but the subject is not performing it). 
 
After defining the codes, all the observation material was transcribed manually. Each line of 
the final dataset corresponds to one observed person (one entry). In total we had 5290 
entries. 
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Figure 25: Field observation - dataset (sample) 
 
The field observation data analysis was carried out applying statistics tests using statistics 
software (such as Excel, SPSS and the open-source version PSPP). The main analytical 
techniques applied were: frequency, which reveal how the data is distributed with respect to 
the values considered in the variable and dynamic and cross tables.  
 
4.3.4 Dataset Description & Analytical Techniques - Short Survey 
After the Short Survey data collection, a .csv table was automatically generated by Google 
Forms. Although it had suppressed the transcription stage and speeded the whole process, it 
still required a lot of data cleaning and processing before it could be analysed. 
All the possible answers related to time of stay in the city (tourists) or time of living in El Born 
or in Barcelona (residents) were summarized in 5 values: 
§ Tourists - Non-residents staying in the city from 0 to 1 month 
§ Temporary - Those who are staying in the city from 1 to 6 months. 
§ Extended Temporary - Those who are staying in the city from 6 months to 1 year. 
§ Residents - People who have lived in the area for more than one year. 
§ Since Always (toda la vida) – The ones who have always lived. 
 
Turning to all the different possible answers for the use people were doing of their mobile 
phones by the time we asked, categories (values) have been grouped following the criteria of 
similar usage. For ex. using messenger (2 occurrences) was grouped with Whatsapp. The 
answer “9 gag” (a user-generated “memes” online and social media website) was added to 
news (news / reading) and changing memory card and looking for free wi-fi to others. 
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4.3.5 Dataset Description & Analytical Techniques - Questionnaire 
Finally we have done 12 face-to-face questionnaires and collected 49 online questionnaires in 
21 days (from 25 May 2015 to 15 June 2015) summing up 61 answers. Inspecting the data 
we decided to disregard 1 answer because it was clearly duplicated, ending up with 60 valid 
questionnaires. 
A large process of data cleaning was done. We merged both kinds of questionnaires, adding 
a variable (“how”) to the dataset corresponding to the way the questionnaire response was 
collected (possible values are: “online” or “face-to-face”). 
 
Figure 26: Questionnaire - variable "how" 	  
We have reviewed carefully all variables and values, clustering similar values collected by 
open answer questions. For instance, in variable 7 (“How do you look for a bar or restaurant 
that you don’t know in El Born?”), the value TripAdvisor would stand for TripAdvisor and other 
similar recommendation application such as. Yelp or answers like “bar app”. 
 
Figure 27: Questionnaire - cleaning data - variable 7 	  
In the same variable (Figure 27), answers such as “I go in and try” (entro y pruebo); “I walk 
around checking for menus and atmosphere” (Salgo andando a ver menus y el ambiente); 
“trying by myself” (probando por yo mismo); “I have a walk and look for it” (paseo y lo busco); 
“I already know it” (ya lo conozco) were grouped as “by_myself”. 
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5 Results 
This study seeks to contribute to identify and understand how new mobile technologies 
influence and affect the relation between people and the built environment taking as a case 
study El Born area in the city of Barcelona. This chapter shows the outcomes of Virtual Profile 
and its comparison with the Field Research, as well as the results of the three phases of the 
Field Research: the Observation, the Short Survey and the Questionnaire. 
Eight hypotheses have been investigated: 
Hypotheses 1 - The use of mobile patterns may vary according to the character of the public 
space were users are and according to the relation they have with this place. 
Hypotheses 2 - The use of mobile patterns is different among diverse groups of users 
(residents, temporary and tourists). 
Hypotheses 3 - The behaviour of individuals (and the kind of mobile related activities 
performed) may vary according to the group in which this person is. 
Hypotheses 4 - The use of maps (paper or online) is expected to be higher in touristic areas. 
Hypotheses 5 - The amount (%) of pictures taken is expected to be higher in touristic areas. 
Hypotheses 6 - When looking for a place (ex. a restaurant or a service), people living for a 
longer time in the neighbourhood would rely more on self-knowledge about the area or on 
friends recommendation than on internet recommendations. 
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Hypotheses 7 - The longer someone has lived in El Born, the less this person would need to 
check or use the map to find his way in the area, even though they do it usually in other 
districts, cities or countries. 
Hypotheses 8 -The information someone can get in internet about a place is not enough for 
understanding public life. 
We also wanted to identify patterns regarding the use of online maps or GPS, the kind of use 
they do of their mobile phones more frequently when they are in open spaces and if there is 
any relation between the kind of activity each one performs and the connection this person 
has to the place where they are. 
Phases 1 and 2 (Field Observation and Short Survey) of the field research return results 
regarding all kinds of users while Phase 3 (Questionnaire) returns results from the 
neighbours’ point of view. 
 
5.1 Results - Virtual Profile 
The results of the Virtual Profile are based on the data-visualizations. As mentioned before, 
we generated a set of maps employing all the geolocated data collected from TripAdvisor, 
Twitter and Barcelona Turisme, These maps were done using CartoDB, a platform for 
creating visualizations of geospatial data in the cloud (https://cartodb.com/). 
 
Figure 28: TripAdvisor top attractions in Sant Pere, Santa Caterina i la Ribera 
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Imagining how would a tourist understand the neighbourhood when looking for it in the 
internet, we generated a map overlaying the geolocated data from Barcelona Turisme, 
including all the places they consider a Must See in Sant Pere, Santa Caterina I La Ribera 
and all the Top Attractions from TripAdvisor for the same area (Figure 29): 
 
 
Figure 29: TripAdvisor top atractions & Barcelona Turisme Must See 
 
As expected, both datasets information coincide in many points, as landmarks are usually 
“sold” as touristic attractions (Figure 29). 
It is interesting to observe that the highlighted attractions are clustered around Santa Maria 
del Mar Church and Carrer Montcada as well as around Santa Caterina Market. 
In order to make a comparison between the city of tourists and residents, we generated 
another map, using the data from Phase 3 of field research: Residents Questionnaire, which 
refers to places elected by El Born dwellers as relevant to the neighbourhood or “hidden 
gems”. The result can be seen in Figure 30: Residents Relevant Places & Hidden Gems. In 
this map it is possible to recognize a different pattern: spots are more spread in the 
neighbourhood, almost covering the whole area. 
52 	  
 
Figure 30: Residents Relevant Places & Hidden Gems 
 
If we combine both results, touristic attractions and the places elected by neighbours as 
significant, we can easily identify that, despite some spots that are considered important in 
both “layers” (such as Santa Maria del Mar church), the resulting map reveals that the city 
sold to tourists and the one lived by neighbours, are two different cities that coexist in the 
same place (Figure 31). 
 
Figure 31: Residents relevant places and main touristic attractions 
53 	  
Places considered very important by neighbours such as Forat de la Vergonya or Carrer de 
Carders belong to “blind spots” in the touristic map. 
 
Figure 32: "Blind spots" 
Finally, we generated another map, based on the data-sheet of geo located Tweets. This 
dataset contains four days of Tweets (from 24 April 2015 till 27 april 2015). In this map 
(Figure 33) we can visualize spatially the Tweets distribution by language (spanish and 
others). It is interesting to identify clusters of foreigner language Tweets in touristic areas, 
around Museu Picasso (Carrer Montcada) and around Santa Maria del Mar. 
 
Figure 33: Geo located Tweets by language 
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Even though this is a preliminary analysis, it allows us to confirm that the information we can 
find in internet about a place is neither representative nor sufficient for understanding public 
life. 
 
5.2 Results - Field Observation 
In total we have observed 5290 persons (entries). Given that our main goal was to 
understand and recognize patters of activities related to the use o mobile phones and maps in 
public spaces, we created a subset of our data keeping only the entries were the value of the 
variable “action” was different from “no mobile related action”. In total this subset had 707 
entries. From now on we will call it activity subset. The main (complete) dataset with 5290 
entries is defined as whole dataset (Table 4: Datasets labels). We have performed additional 
analysis of the activity subset separately.  
 
 
Table 4: Datasets labels 
 
Who & How many? 
From all the observed persons (5290 entries), 49.5% (2618) were women, 46.5% (2458) man 
and 4.0% (214) children (Table 5). 30.28% of all entries were alone wile 69.72% were in 
groups. 
 
 
Table 5: Field Observation - whole dataset - frequencies - person & group kind 	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Seeking to explain the main characteristics of those people more engaged in the use of 
mobile phones, we have contrasted the percentage of woman, man and children from the 
whole dataset with the activity subset. Figure 34 suggests that the women are the ones more 
likely to be using the mobile phone in public spaces. 
 
Figure 34: percentage of woman, man and children - whole dataset vs activity subset 	  
Following the same idea, we have compared the percentage of people from each kind of 
group from the whole dataset with the action subset (Figure 35). Here the percentage of 
observed people alone (solo) was 30.3% (in the whole dataset) and 50.6% if we take in 
consideration only the subset. The difference is even more pronounced if we look at families: 
6.8% (whole dataset) and 2.8% (action subset). That divergence indicates that someone is 
more likely to perform a mobile related activity while alone (solo), than when in groups or in 
family. 
 
 
Figure 35: kinds of group - whole dataset vs activity subset 
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When? 
Analysing the data we can identify some patterns. The rate of entries distributed in the 
different day time when looking to the whole dataset (15.16% morning; 40.68% midday and 
44.16% evening) is very similar to results of frequencies analysis when we look only to the 
activity subset (14.99% morning; 45.26% midday and 39.75% evening).  
 
Where? 
Something similar occurs to the distribution of occurrences among the five places as shown in 
Table 6. 
 
Table 6: whole dataset vs activity subset - frequencies place 
 
What? 
In what regards to mobile phone or map related activities, 13.3% (707 out of 5290) of all the 
observed people were performing some of the possible activities (holding map, looking a 
map, holding a mobile, looking at or texting, talking on mobile, taking a picture, taking a 
selfie). The frequencies of all different possible activities are distributed as in Table 7 for the 
(whole dataset vs activity subset). 
 
 
Table 7: whole dataset vs activity subset - frequencies action kind 
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As it can be seen in Figure 36, the most frequent performed activity is looking at the mobile or 
texting (38.19%), followed by holding a mobile (24.61%). The most unusual activity observed 
is taking a selfie representing only 0.42% of all the activities. This percentage decreases to 
0.06% when looking at the whole dataset (see Table 7). 
 
 
Figure 36: Activity subset - activities frequencies 	  
Performing a crosstab with the variables place and action kind data from the activity subset, 
gave us the base to come out with several results Table 8. 
 
Table 8: Activity subset - crosstab - place*action kind 
 
Looking first at activities related with maps, some expected results could be observed. The 
most touristic place, Santa Maria del Mar, had the higher score of people holding a map 
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41.96% of all the people holding a map, followed by Carrer de la Princesa, with 26.79%. A 
different pattern is observed when considering the action looking a map. This action is still 
prevalent in Santa Maria del Mar, with 34.38%, but it rises from 2.68% (holding a map) to 
25.00% (looking a map) in Forat de la Vergonya. A possible explanation is that Forat, not 
being a touristic place, leads people to feel more “lost” and so having the need to look at a 
map to find their way. In relation to Carrer de la Princesa we assume that the high scores - 
26.79% (holding a map) and 21.88% (looking a map) –, apart from its morphology and 
circulation axis character, are due to its proximity to Picasso Museum, and the total lack of 
“clues” about where it is. This outcome confirms the on site experience, given that in some 
observation days we had to answer the question - Where is Picasso Museum? – four times 
even before starting to record. 
Turning to mobile related activities, we can note that holding a mobile was more frequently 
observed in Carrer de la Princesa (28.74%), it may refer to its physical attributes, been like a 
connection corridor, without welcoming areas to stay; so people do not feel comfortable to do 
other actions. 
Texting or looking at the mobile was the most observed action, with 38.19% of all entries from 
the activity subset. Its distribution in percentage in the five places is quite similar to the 
distribution of people by places (see Figure 37), what suggests that it is a very common 
activity that is performed disassociated to the place character. A diverse behaviour can be 
observed in the distribution of frequencies of talking on mobile. Although it follows the same 
pattern in Allada Vermell, Carrer de la Princesa and Forat e la Vergonya, Figure 37 shows 
that the frequency increases in Passeig del Born and decreases in Santa Maria del Mar. A 
possible reason is the impressive and monumental character of the church, that might keep 
people’s attention, instead of talking on the phone! 
 
 
Figure 37: Frequencies of "texting or looking at a mobile" and "talking" action from the activity subset compared to 
frequencies of people in the different places (whole dataset and activity subset) 
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Taking a picture and taking a selfie have shown very expected results, with highest 
occurrences in touristic places: Santa Maria del Mar (45.45% for picture and 33.33% for 
selfie) and Passeig del Born (21.21% for picture and 66.66% for selfie), although the relative 
frequency of taking a selfie is very low (0.42%). 
 
5.3 Results - Short Survey ¿Where are you? 
The aim of this research phase is to determine if the people using the mobile while walking on 
the street are in “another world” or if they are somehow relating to the city and their 
surroundings trough mobile phones as well as identify patterns of behaviour, understanding if 
there is some relation among the use they do of their smart phones, places and time. 
In total we have inquired 100 persons, 20 per place, being 46% women and 54% man. 27% 
of the respondents live in El Born, 36% in other neighbourhoods of Barcelona and 37% in 
other city or country. 
As a starting point, a frequency analysis was done and the outcome is reflected in Figure 38. 
 
Figure 38: ¿Where are you? - different answers in % 	  
We can clearly see that the two more frequent answers are using Whatsapp (38.0%) and 
using GoogleMaps/GPS (27%). Results concerning taking pictures can be better observed in 
the previous section Results - Field Observation. All other answers are quite equally 
distributed. We wanted to keep the records of the main different “groups” of answers to give 
an idea about how varied they were. 
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Contrary to what we could suppose, the most touristic places (Passeig del Born and Sta 
Maria del Mar) were the ones with less people looking for directions (Google maps or GPS). 
A possible explanation for this is that those places are very important landmarks and when 
people are there they “have already arrived” to the place. 
The analysis of answers related to activities and the respondents’ place of residence can be 
seen in Figure 39. 
 
Figure 39: Activities by place of residence 
 
As expected, no people from the neighbourhood were looking for directions (Google maps or 
GPS) neither for TripAdvisor tips (Figure 39). 
A very insightful result was to discover that people living for a longer time in El Born or even 
in Barcelona were found doing the most diverse kinds of unexpected activities, such as 
watching movies, playing, listening to music or talking by Skype on the street. One raised 
reason for this behaviour is that they might feel as confortable in the area as they feel at 
home, so they extend their home activities to the neighbourhood public space. Another 
possible reason could be due to the very compact and high density (20.482 hab/Km2, 
according to the Inhabitants Municipal Census, Statistics Department of Barcelona City 
Council) characteristics of the area (Sant Pere, Santa Caterina I la Ribera), and the probable 
reduced size of residences, so that they find the need of having more space outside. 
Although we consider that this kind of behaviour relates more to the relation each person has 
to the area, this phenomenon was more frequently observed in less touristic places such as 
Forat de la Vergonya and Allada Vermell. 
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As the principal result of this Phase of the observation, we presume that the kind of use 
people make of their mobile phones is more related to the relation every respondent has to 
the place and how well they know the area more than related to the different spots (Allada 
Vermell, Forat de la Vergonya, Carrer de Princesa, Passeig del Born and Santa Maria del 
Mar). 
 
5.4 Results - Questionnaire - online & face-to-face 
The questionnaire was applied exclusively to people living in El Born. It sought to understand 
how the neighbours interact with the area and how new smart technologies (smartphones) 
are changing this relation. It also sought to identify if people living in El Born for a longer 
period present diverse patterns of using mobile phones to connect to the environment than 
those that have recently moved to this area of the city as well as to find out the difference 
between the way dwellers make use of their smartphones in El Born and in other areas of the 
city. Additionally, the questionnaire sought to identify patterns of way finding and the use of 
recommendation applications, contrasting users’ behaviour here and abroad. Another issue 
was to understand how well, in the residents’ opinion, they know the area and their 
neighbours, and going beyond, to discover some secrets of the neighbourhood, asking 
respondents to point out places they consider the hidden gems of El Born. 
In total, we had 60 successfully answered questionnaires. From all the respondents, 70% 
have been living in the neighbourhood for more than 1 year, 16.67% have been living from 6 
months to 1 year and 13.33% from 1 to 6 months. 
From the total of respondents, 61.67% were foreigners. In what concerns to age, the great 
majority (86.67%) are from 25 to 45 years old. 
 
Use of Internet  
Looking first at “how connected” are the residents of El Born, we found out that the great 
majority of the respondents (81.7%) have (always) internet connection in their smartphones 
(Figure 40). Only one respondent said he doesn’t have a mobile phone. He argues that he 
used to have one, but it was very stressful to have always people calling so he decided to 
give up.  
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Figure 40: How connected are the residents of El Born 	  
When asked about using internet connexion in public spaces, more than 50% of the 
respondents would use it regularly (26.67% always and 26.67% very often). Only 6.67% 
would never use it (Figure 41). 
 
 
Figure 41: Use of internet connextion in public spaces 	  
When it comes to the use of Barcelona WiFi, the free WiFi service provided by Barcelona’s 
City Council, a very low percentage of the respondents would use it always (3.3%) and the 
vast majority would never (65%) or almost never (20%) use it (Figure 42). Many respondents 
justify that they do not know where the spots are or that the connexion is slow. 
 
 
Figure 42: Use of Barcelona WiFi - free WiFi service 
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El Born 
Turning to the perception the respondents have of El Born, the results clearly confirm what 
was expected: as longer they have been living in the area, the more they know it, as shown in 
the four pie chart in Figure 43. When asked “Do believe that you know El Born well?”, only the 
ones that have lived in the area for a short period of time (1 to 6 months) answered not very 
well. As time increases, the percentage of so-so is gradually replaced by well or very well. 
Finally 100% of the ones that have always lived in the area answered very well. 
 
 
Figure 43: Do you believe you know El Born well? (by time of living in the area) 	  
When it comes to the relation between neighbours, the results are quite similar: we can also 
perceive that as the time of stay increases, respondents tend to know more neighbours. For 
the question “Do you know your neighbours?”, again the ones living for a shorter time in the 
area had the highest score of answering none. Only 7.9% of the people living in the area for 
more than one year answered they do not know any neighbour. Everybody (100%) that have 
always lived in the area answered they know many neighbours.  
 
Figure 44: Do you know your neighbours? (By time of living in the area) 	  
With regard to the way dwellers usually look for a service they had never needed before or a 
restaurant they do not know in El Born, we can see from Figure 44 that the majority would still 
prefer to ask to a friend or neighbour rather than relying on internet. This preference is more 
accentuated in the case of looking for a restaurant (45% ask friends vs 28% internet). One 
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possible reason for this difference may be that, since it involves personal taste, people would 
rely more on friends’ opinions than in internet recommendations. Although nowadays there 
are many very well developed recommendation and reviews apps where you can see people 
opinions and reviews about places, and even the profile of reviewers, you can never be sure 
if you share the same taste or preferences with them. 
    
Figure 45: How do you look for a service or restaurant? 
 
Giving attention to the time of living in the area, results for looking for service were equally 
distributed as the general distribution among the different categories. When it comes to 
choosing a restaurant, what is interesting to observe is that as time of living in El Born 
increases, the answer asking to a friend reduces, and by myself increases. Two possible 
reasons for that arise. The first one is quite obvious: as longer as you live in a place, the 
better you know it, so you no longer need advices because you assume that you know the 
place as much as your friend does. The second is that as much you know the neighbourhood, 
particularly as a foreigner, the better you can distinguish if a place is touristic, fancy, and so 
on… and if it fits to your personal taste (see Figure 46). 
 
 
Figure 46: How do you look for a restaurant? (By time of living in the area) 	  
In what refers to places elected by El Born dwellers as relevant to the neighbourhood or 
“hidden gems”, the results can be seen in the previous section (5.1 Results - Virtual Profile) 
and in Figure 30. 
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Maps & GPS  
When asked about how they find their way in El Born, the great majority (66.7%) of residents 
answered that they already know it so they do not need help (Figure 47). The second more 
popular answer was using GoogleMaps or GPS (15%). No one (0.00%) use a paper map. 
 
Figure 47: How do you find your way in El Born? 
 
If we allocate the answers according to the time people have lived in the area (Figure 48), we 
can clearly see that 100% of those living since always in El Born said I already know it so I 
don’t need any help, followed by the people living for more then one year (76%). 
 
 
Figure 48: How do you find your way in El Born? (By time of living) 
 
In what concerns the use of online maps or GPS, 50% of all the respondents would never use 
GoogleMaps or GPS for finding their way in El Born. If we observe only dwellers that live in 
the neighbourhood for more than 1 year, this number increases to 86.67%. 
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A curious result was that when asked if they would use GoogleMaps or GPS for finding their 
way while in other city or country, 53.33% people answered sometimes while 78.33% would 
do it for finding their way in other districts of Barcelona. A possible explanation is due to the 
fact that people not always have internet connection while abroad. 
App 
With regard to the use residents do of their mobile while in the street or in public spaces, the 
questionnaire revealed that the main use is Whatsapp (48.33%). 
 
 
Figure 49: Questionnaire - Use of mobile on the street 	  
This image provides synthetized information about the possible uses respondents may do of 
their mobile phones while on the street and how often they would do so. 
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6 Conclusions 
It is undeniable that the possibility of being ubiquitously connected to internet generates new 
dynamics and transforms behavioural patterns. Having access to a huge amount of 
information and services from almost anywhere clearly impacts the way people interact with 
each other and with cities. Dynamics are changing impressively fast. We are witnessing a 
paradigm shift, which alters the way we communicate, the way we socialize, the way we 
share, the way we entertain, the way we live. Generating information is no longer a 
unidirectional flow. Everyone can create, generate, collaborate, add and share information. 
These data, when linked to a location, generates another knowledge layer to this venue, what 
may alter the way this place is perceived. People, when basing experiences only on internet 
recommendations for example, may avoid a nice local restaurant for not having found any 
reviews about it online. The use of technology somehow mediates the perception people 
have about a city. 
This research allowed us to gain a deeper understanding of the way new mobile technologies 
are influencing how people relate to public spaces, altering social practices, perception and 
communication patterns. 
Adopting traditional methods of observation and combining it with surveys, questionnaires 
and maps we have extended and improved existing methodologies to meet our own goal.  
We generated a valuable dataset including more than 5000 entries about the way people use 
mobile phones in public spaces. This dataset was created by collecting, compiling and 
combining inputs and information using different techniques in all phases of this study (direct 
observation, surveys, questionnaires and mapping) and provided a solid base that enabled us 
to answer the raised questions and achieve the proposed objectives. 
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Other studies on the use of mobile phones in urban spaces have been done, however they 
have rarely been used to describe this phenomena at a street level, understanding how users 
interact with public spaces (or not), while online. 
The study explored, from the point of view of users, how they make use of mobile phones in 
public spaces and how they relate and interact with places. In addition we have identified how 
new technologies is altering this relation and compared different social groups (tourists, 
temporary and residents) that inhabit the city. 
Here, we summarize the main conclusions of this thesis: 
- The patterns of mobile phones use do vary according to the character of the public space 
where users are, but mainly due to the relation users have with each place. 
- The use of mobile phone patterns is different among diverse groups of users (residents, 
temporary and tourists). 
- Individuals tend to make different uses of their mobile phone if they are alone or with 
someone else. 
- People tend to use internet recommendations but they still prefer and trust better, whenever 
possible, in information from friends or colleagues. 
- People living for a longer time in a place would rely more on self-knowledge about the area 
or in friends’ tips than on internet recommendations when looking for a restaurant or service 
in this area. 
- The longer someone has lived in one area, the less this person would need to check or use 
maps to find his way in the vicinity, regardless of how this same person would usually do for 
finding directions in other districts, cities or countries. 
- The most widely used app in public spaces (concerning the case study) is Whatsapp, 
followed by GoogleMaps or GPS. 
- One of the most insightful conclusions was that the way people use smartphones in public 
spaces is more strongly related to the affinity and relation each person has with this place 
than to the place itself. Performed actions tend to correspond to people’s perception of 
places, as well as how they feel about it. Someone would act completely different when 
feeling confortable, related or connected to a place than when feeling strange, lost or 
insecure. 
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This research confirms that even though people thoroughly use and trust internet information, 
whenever it comes to recommendations, if possible, people would still rely more on friends’ or 
colleagues’ opinion rather than on internet. Despite the very refined recommendation systems 
existing, that allows us to see other people’s opinion and reviews about places, experiences 
and things, and also reviewers profiles, one can never be sure to share same taste or opinion 
with them. 
Summarizing this conclusion, internet does not replace direct contact; instead it adds a new 
source of information, adding layers of the virtual city to the physical one. Although this 
information is getting progressively more accurate, there is still a valuable intangible layer of 
knowledge about places held by locals that can not be replaced by any map, 
recommendation system or app. Our cultural references also influence the way we 
experience a place and settling roots enables us to have unique experiences and assign 
special significance to places. Despite all the infinite possibilities that being online can mean, 
there is still nothing comparable to really being in a place, experiencing it, feeling it and 
getting to know it and have face-to-face relations with people.  
Hardly the value of being somewhere sharing experiences with real people could be ever 
replaced by mediated perception. 
 
6.1 Limitations & Future Work 
In this research we have created a comprehensive dataset, allowing us to have a deep 
understanding of how the use of new mobile technologies affects the relation between people 
and public spaces. Notwithstanding, when interpreting the results, we should take into 
account that they reflect the specific reality of the case study site and it might be biased 
towards people from a specific age range. 
The methodology, however, has a broader value and could be applied to other contexts in 
forthcoming researches. For future work we would like to reply this research in other 
locations, sampling more diverse people in terms of age and nationality, as well as to explore 
the dataset performing comparisons among the different locations. 
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Annex 
Annex A 
Copy of the brief survey used to define field research spots: 
 
Hello! 
 
As part of the Master’s Degree on Urban Management at Universidad Politécnica de 
Catalunya (UPC), we are carrying out a research about public spaces in the neighbourhood 
called El Born. 
 
Our aim is to identify which of the open public spaces (streets, squares, parks …) are the 
most important in the neighbourhood. Who would be best prepared to elect these places than 
the own neighbours? 
 
Therefore, we ask you to help us indicating which are the most important public spaces in El 
Born, in your opinion. 
 
The surveyed area is within Via Laietana and Passeig Lluís Companys/Passeig Picasso and 
between Carrer de Trafalgar and Avinguda del Marquès de la Argentera. (You can check the 
map in the following link: http://bit.ly/1E4HtX2). 
 
Thank you very much! 
 
 
 
1 
Please, point out a public space you think is important for the inhabitants del Born: 
(ex. a square, a corner, a Street, a park, a leisure place or a place of community use…) 
 
_________________________________________________________________ 
 
2 
A public space where daily interaction among the neighbours occurs: 
(ex. a square, a corner, a Street, a park, a leisure place or a place of community use…) 
 
_________________________________________________________________ 
 
 
3 
A Street or a square in El Born you consider an important circulation axis in the 
neighbourhood: 
(it can be exclusively pedestrian) 
 
_________________________________________________________________ 
 
 
4 
A public space in El Born you consider of a high touristic interest: 
(ex. A square, a corner, a Street, a monument, a church, a museum…) 
 
_________________________________________________________________ 
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5 
A place in El Born you consider emblematic not only for the neighbourhood, but for the 
city as well: 
(here you can indicate, for instance, an important building, a square, a monument, a church, a 
museum, a market place…) 
 
_________________________________________________________________ 
 
6 
A public space in El Born you like best: 
 
_________________________________________________________________ 
 
 
 
About you 
 
7 
On which Street of El Born do you live? 
(If you do not live in the neighbourhood, please tell the street where you used to live) 
 
_________________________________________________________________ 
 
8 
Year of birth 
 
_________________________________________________________________ 
 
9 
Birth place (city) 
 
_________________________________________________________________ 
 
10 
Birth country 
 
_________________________________________________________________ 
 
11 
Gender 
 
Female / Male 
 
 
Thank you!!! 
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Annex B 
Copy of field research records template 
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Annex C 
Copy of the neighbours questionnaire (phase 3 – field research) 
El Born - Percepción de los vecinos y el uso de tecnologías móviles // 
El Born - neighbour's perception and the use of mobile technology 
 
¡Hola! 
 
Como parte del programa de Máster en Gestión Urbana de la Universidad Politécnica de 
Catalunya (UPC) estamos desarrollando una investigación acerca de la relación de los 
habitantes de El Born con el barrio a través de la tecnología móvil (smartphones). Esta 
encuesta nos ayudará a entender mejor como los vecinos se relacionan con el barrio y si las 
nuevas tecnologías afectan esta relación. 
 
Por favor, si vives o trabajas en El Born (o has vivido/trabajado en los últimos 3 años), 
ayúdenos contestando este pequeño cuestionario antes del día 1 de Junio! 
 
¡Muchas gracias!  
 
////// 
 
Hello! 
 
As part of the Master’s Degree on Urban Management at Universidad Politécnica de 
Catalunya (UPC), we are carrying out a research about the relation between El Born dweller’s 
and the neighbourhood through mobile technology (smartphones). Our aim is to better 
understand how El Born inhabitants interact with the area and how new smart technologies 
are changing this relation. 
 
Please, if you live or work in El Born (or have lived/worked in the last 3 years) help us 
answering this short survey before 1 June! 
 
Thanks a lot! 
 
 
Uso de Internet // Internet Use 
 
1 
¿Tienes internet en tu móvil? // Do you have internet connexion in your mobile? 
 
- sí // yes 
- no // no 
- solo con wi-fi // only with wi-fi 
 
 
2 
Sí tienes conexión a internet en el móvil, la usas cuando estás en la calle? // If you 
have internet connexion in your mobile, do you use it when you are in public spaces? 
 
- siempre // always 
- muy a menudo  // very often 
- a veces // sometimes 
- casi nunca // almost never 
- nunca // never  
- no tengo conexión a internet en mi móvil // I don't have internet connexion in my 
mobile 
77 	  
3 
Usas el Barcelona WiFi cuando estás en la calle? // Do you use Barcelona WiFi when 
you are in public spaces? 
(es el servicio de WiFi gratuito del Ayuntamiento // this is the free WiFi service provided by 
the City Council) 
 
- siempre // always 
- muy a menudo  // very often 
- a veces // sometimes 
- casi nunca // almost never 
- nunca // never  
 
////////////////////////////////////////// 
 
El Born 
 
4 
Crees que conoces bien el barrio El Born? // Do believe that you know El Born well? 
- muy bien // very well 
- bien // well 
- más o menos // so, so 
- no mucho // not very well 
- poco // a little 
 
5  
Conoces a tus vecinos // Do you know your neighbours? 
 
- muchos // many 
- algunos // some 
- ninguno // none 
 
6 
Como buscas a un servicio especifico que nunca has necesitado en El Born? // How do 
you look for a specific service that you have never needed before in El Born? 
(ej. un fontanero // ex. a plumber) 
 
- preguntas a un conocido o amigo // ask a friend  or a neighbour 
- páginas amarillas // yellow pages 
- en internet // internet 
- google maps // google maps 
- otro // other 
 
7 
Como buscas un bar o restaurante que no conoces en El Born? // How do you look for 
a bar or restaurant that you don’t know in El Born? 
 
- preguntas a un conocido o amigo // ask a friendo or neighbour 
- en internet // internet 
- google maps // google maps 
- TripAdvisor // TripAdvisor 
- otro // other 
 
8 
En tu opinión, cual sitio es 'la joya más preciosa' de El Born? // In your opinion, which 
place is the hidden gem in El Born? 
 
_________________________________________________________________ 
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////////////////////////////////////////// 
 
Mapas y GPS // Maps & GPS  
 
9 
Como te mueves o te ubicas en El Born? // How do you find your way in El Born? 
 
- ya lo conozco y no necesito ayuda // I already know it so I don’t need any help 
- lo miro en mi casa y después voy sin la ayuda del mapa // I look for directions at 
home and go without need of rechecking the map 
- preguntando en la calle // asking for directions 
- con la ayuda de un mapa de papel // using a paper map 
- con la ayuda de GoogleMaps o GPS // using GoogleMaps or GPS 
 
10 
¿Usas GoogleMaps o GPS para moverte por El Born? // Do you use GoogleMaps or 
GPS for finding your way in El Born? 
(en el móvil // in your mobile) 
 
- nunca // never 
- a veces // sometimes 
- siempre // always 
 
11 
¿Usas GoogleMaps o GPS cuando estás en otros barrios de Barcelona? // Do you use 
GoogleMaps or GPS when you are in other districts of Barcelona? 
(en el móvil // in your mobile) 
 
- nunca // never 
- a veces // sometimes 
- siempre // always 
 
12 
¿Usas GoogleMaps o GPS cuando estás en otra ciudad o país? // Do you use 
GoogleMaps or GPS when you are in other city or country? 
(en el móvil // in your mobile) 
 
- nunca // never 
- a veces // sometimes 
- siempre // always 
 
////////////////////////////////////////// 
 
Aplicaciones // Apps 
 
13 
Conoces estas aplicaciones? // Do you know the following apps? 
(Puedes marcar más de una opción // You can choose more than one option) 
 
- App Bicing 
- TMB App – TMB MAps 
- Citymapper 
- MyTaxi / Ecotaxi 
- Meetup 
- TripAdvisor 
- Foursquare 
- Just Eat 
- Ninguna // no 
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14 
Utilizas estas aplicaciones? // Do you use the following apps? 
(Puedes marcar más de una opción // You can choose more than one option) 
 
- App Bicing 
- TMB App – TMB MAps 
- Citymapper 
- MyTaxi / Ecotaxi 
- Meetup 
- TripAdvisor 
- Foursquare 
- Just Eat 
- Ninguna // no 
 
15 
Cuando estás en la calle utilizas tu móbil para: // When you are in public spaces do you 
use your mobile to: 
 
- llamar // call 
- enviar sms  // send sms 
- sacar fotos // take pictures 
- mail // check e-mail 
- ller notcias // read news 
- whatsapp 
- Facebook 
- GoogleMaps - GPS 
- Twitter 
- Tinder 
- TripAdvisor 
 
Posibles respuestas // possible answers: 
 
- siempre // always 
- muy a menudo  // very often 
- a veces // sometimes 
- casi nunca // almost never 
- nunca // never  
 
 
////////////////////////////////////////// 
 
Sobre ti // About you 
 
16 
¿Hace cuánto tiempo vives o trabajas en El Born? // How long have you been living in 
El Born? 
(o has vivido o trabajado // or have lived or worked) 
 
- 1 a 6 meses // from 1 to 6 months 
- 6 meses a 1 año // from 6 months to 1 year 
- más de 1 año // more than 1 year 
- toda la vida // since always 
 
17 
Género // Gender: 
- F // F 
- M // M 
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18 
¿Cúal tu edad? // How old are you? 
 
- <25 
- 25-45 
- 45-65 
- 65+ 
 
19 
¿De dónde eres? // Where are you from originally? 
 
- Cataluña // Catalonia 
- España // Spain 
- Otro // Other 
